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How to Use This Guide 


This guide provides the hardware and software designer with detailed information on the 
Cypress Semiconductor VICO68A VMEbus Interface Controller and the VACO68A VME- 
bus Address Controller. It may also be used to provide detailed information regarding the 
VICO068A for existing off-the-shelf VMEbus modules that utilize the VICO68A. 


This document is not intended to instruct the reader on VMEbus standards and protocol. 
First-time VMEbus designers and users requiring such information are encouraged to refer 
to the VMEbus specification (IEEE P1014). 


Throughout this specification, specific conventions are used when referring to VMEbus sig- 
nals, terms, and register bit and bit fields. 


The terms High or H are used to specify actual > Vy or > Voy levels. The terms Low 
or Lare used to specify actual < Vy, or < Voy levels. See Chapter 24 for DC specifica- 
tions. 

Active Low signals are followed by an asterisk (*). 

Active High signals, clock signals, and address/data buses do not have an asterisk. 
The terms assertion and deassertion are used to indicate the forcing of a signal to a partic- 
ular state. Assertion means forcing a signal to its TRUE or active state. Deassertion re- 
fers to forcing a signal to its FALSE or inactive state. These terms are used independent 
of the actual voltage levels represented. 

Address and data buses (or portions thereof) are referred to using a bus[MSB:LSB] for- 
mat. For example, the entire VMEbus data bus is referred to as D[31:0]. 

An individual bit of an address or data bus is referred to using a bus[bit] format. For ex- 
ample, bit 0 of the local address bus is referred to as LA[0] or, where space was restric- 
tive, LAO. 

When referring to address and data buses with a user-specific limit, a “+” character is 
used to indicate the limit. For example, to refer to the range from LA bit 0 to some user- 
specified or unknown limit, the term LA[+:0] is used. LA bit 31 to a lower user-specified 
or unknown limit is referred to as LA[31:+]. 

When referring to one or more related signals or registers containing numbers, the low- 
ercase letter “i” is used to indicate the signal(s). For example, when referring to one or 
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more of the VMEbus bus request signals (BR3*, BR2*, BR1*, and/or BRO*), the term 
BRi* is used. When referring to the SSOCRO and/or the SS1CRO register, the term 
SSiCRO is used. 

e When referring to a specified group of signals ending in a number, a slash (/) is used to 
separate the signals. For example, when referring to the SIZ1 and SIZO signals, the term 
SIZ1/0 is used. 

¢ Specific bits of a VICO68A register are referred to in a register[bit] format. Ranges of 
bits are referred to in a register[upper:lower] format. | 

e Setting register bit or bits refers to writing a 1 (one) into the respective bits. 

e Clearing register bit or bits refers to writing a 0 (zero) into the respective bits. 

e The term module refers toa VMEbus circuit board. Depending on the context, module 
may or may not imply a VMEbus circuit board that utilizes the VICO68A. 

e The terms local or local side refer to CPU, memory, or other resources that connect to 
the non-VMEbus signals of the VICO68A. 

e The terms master write and slave write both imply a VMEbus write operation where data 
is transferred from a VMEbus master to a VMEbus slave. Master read and slave read 
both imply VMEbus read operations where data is transferred from a VMEbus slave 
to a VMEbus master. | | 

e All hexadecimal values are preceded by a dollar sign ($). 

e The term byle is used to indicate 8 bits. The term word is used to indicate 16 bits. The 
terms longword and lword are used to indicate 32 bits. 

e The term 68K is used to indicate a member of the Motorola CISC family of microproces- 
sors (i.e., MC68000 through MC68040). 

¢ All times specified (except for propagation delays) assume the VICO68A is operating 
at 64 MHz (CLK64M = 64 MHz). 

¢ The letter “T” is used to indicate CLK64M clock input period. 

¢ The term rescinding is used to indicate a three-state output that is driven High before 
it is three-stated. See section 12.4. 

e The letters “L’ and “H” are used to indicate a High or Low value driven by the VICO68A.. 
The numbers “1” and “0” are used to indicate a High or Low value driven to the 
VICO68A. 


Section 1 contains information on VICO68A, Section 2 0n VACO068A, and Section 3 contains 
DC parameters and package information, which is common to both parts. 
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Introduction to the VICO68A 
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Description 


The Cypress Semiconductor VMEbus Interface Controller, VIC068A, is a single, inte- 
grated circuit designed to minimize the cost and board-area requirements of VMEbus 
boards, while at the same time maximizing their performance. The VICO68A was designed 
using Cypress’s high-performance standard cells on a 1-micron CMOS process. The 
VIC068A provides all VMEbus system controller functions plus many other features that 
simplify the development of VMEbus-based modules. The VIC068A utilizes Cypress’s pat- 
ented and military-approved high-drive CMOS drivers. These CMOS drivers connect di- 
rectly to the VMEbus signal pins. 


The VIC068A was developed through the joint efforts of Cypress Semiconductor and the 
VMEbus Technology Consortium under the auspices of the VMEbus International Trade 
Association (VITA). Because of this cooperation, the VICO68A offers an implementation 
that provides the broadest feature set and multi-vendor compatibility available on the mar- 
ket. 


A block diagram of the VICO68A is shown in Figure 1—1. A typical 68030 application is 
shown in Figure ] —2. 


Features Summary 


The complete VMEbus Interface Controller and Arbiter includes 


e PRI,SGL, and RRS arbitration 

e the capability to drive arbitration signals directly 

e arbitration timeout timer 

e VMEbus timeout timer 

e the capability to drive BGOUT*, IACK* daisy-chain 


The complete VMEbus Master Interface includes 
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° five release modes 

e write posting 

e indivisible cycle support 

¢ deadlock detection 

e fair requesting 

e user-defined AM code generation 


The complete VMEbus Slave Interface includes 
e write posting 

¢ configurable local access timing 

e slave block transfer support 


Interleaved Block Transfer support includes 


¢ block transfers with local DMA 

¢ programmable transfer length, burst length, interleave period, and access timing 
e “dual-path” option 

¢ local, module-based DMA support 


The compete VMEbus, Local Interrupt Handler/Generator includes 


¢ seven local interrupt signals 

e seven VMEbus interrupt signals 
e seven-level local encoding 

¢ error/status interrupts 

* periodic “heartbeat” interrupt 


Interprocessor Communication Support includes 


e four global mailbox interrupts 
¢ four module mailbox interrupts 


e five mailbox registers 


Other features include 


e local DRAM refresh control 

¢ local timeout timer 

e “turbo” mode 

¢ programmable metastability delay 


The VICO68A meets the IEEE VMEbus Specification 1014 Rev C.1. 
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Figure 1—1. VIC068A Block Diagram 
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Figure 1—2. VIC068A on 68030 Board 
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VMEbus Signals 


This chapter lists VMEbus-specified signals that are driven and received directly by the 
VICO68A. For complete definitions and descriptions of these signals, refer to the VMEbus 
specification (IEEE 1014). 


SYSRESET* 

Input: Yes 

Output: Yes, open collector 
Drive: 64 mA 


This is the VMEbus system reset signal. A Low level on this signal resets the internal logic 
of the VICO68A and asserts the signals HALT* and RESET™. These signals remain asserted 
fora minimum of 200 ms. Ifthe VICO68A is configured as VMEbus system controller, a Low 
level on IRESET™ asserts SYSRESET* for a minimum of 200 ms. 


ACFAIL* 

Input: Yes 
Output: No 
Drive: None 


This is the VMEbus AC fail signal. This signal should be driven by the VMEbus power mon- 
itor (if installed). The VICO68A can be enabled to provide a local interrupt when this signal 
is asserted. 


SYSFAIL* 

Input: Yes 

Output: Yes, open collector 
Drive: 64 mA 


As an output, the SYSFAIL* signal is asserted when it detects that HALT™ has been as- 
serted for more than 4 ms by a source other than the VICO68A. 
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This signal is asserted by the VICO68A after a global reset. It may be masked by clearing 
ICR6[6] or by setting ICR7[7]. The VICO68A can also be enabled to provide a local inter- 
rupt on the assertion of this signal. 


SYSCLK 

Input: No 

Output: Yes, three-state 
Drive: 64mA 


This is the VMEbus system clock signal. This signal is driven by the VIC068A when confi- 
gured as system controller (SCON* asserted). The output frequency is one-fourth the fre- 
quency delivered to the VICO68A CLK64M signal. To deliver the required 16 MHz on this 
signal, the VICO68A must run at 64 MHz. The VICO68A does not use this signal internally. 


BR3* — BRO* 

Input: Yes 

Output: Yes, open collector 
Drive: 64 mA 


These are the VMEbus Bus Request signals, 


BG3IN* — BGOIN* 


Input: Yes 
Output: No 
Drive: None 


These are the VMEbus daisy-chained Bus-Grant-In signals. 


BG30UT* — BGOOUT* 


Input: No 
Output: Yes 
Drive: 8mA 


These are the VMEbus daisy-chained Bus-Grant-Out signals. 


BBSY* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64mA 


This is the VMEbus Bus-Busy signal. 


SEMICONDUCTOR 

BCLR* 

Input: Yes 

Output: Yes, three-state 
Drive: 64 mA 


This is the VMEbus Bus-Clear signal. 


D7 — DO 

Input: Yes 

Output: Yes, three-state 
Drive: 64 mA 


These are the VMEbus low-order data lines. 


A7 — Al 

Input: Yes 

Output: Yes, three-state 
Drive 64 mA 


These are the VMEbus low-order address lines. 


AS* 

Input: Yes 

Output Yes, rescinding 
Drive: 64 mA 


This is the VMEbus Address Strobe signal. 


DS1* — DSO* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64 mA 


These are the VMEbus Data Strobe signals. 


DTACK* 

Input: Yes 

Output: Yes, rescinding 
_ Drive: 64 mA 


This is the VMEbus Data-Transfer-Acknowledge signal. 
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BERR* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64 mA 


This is the VMEbus Bus-Error signal. 


WRITE* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64 mA 


This is the VMEbus Data-Direction signal. 


LWORD* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64mA 


This is the VMEbus Longword signal. 


AMS5 — AMO 

Input: Yes 

Output: Yes, three-state 
Drive: 64 mA 


These are the VMEbus Address-Modifier signals. 


IACK* 

Input: Yes 

Output: Yes, rescinding 
Drive: 64 mA 


This is the VMEbus Interrupt Acknowledge signal. 


IACKIN* 

Input: Yes 
Output: No 
Drive: None 


This is the VMEbus daisy-chained Interrupt-Acknowledge-In signal. 


2-9 


2.2 


CONDUCTOR 


IACKOUT* 


Input: No 


Output: Yes 
Drive: 8mA 


This is the VMEbus daisy-chained Interrupt-Acknowledge-Out signal. 


IRQ7* — IRQO* 


Input: Yes 
Output: Yes, open collector 
Drive: 64 mA 


These are the VMEbus Interrupt request signals. 


Local Signals 


These signals define the local bus structure of the VICO68A. They are modeled after Moto- 
rola 68K signals. 


LD7 — LDO 

Input: Yes 

Output: Yes, three-state 
Drive: 8 mA 


These are the Local Data 7—0 signals. These signals are typically connected to the local pro- 
cessor data lines D[7:0] through an isolation buffer. VICO68A register accesses are also 
made through these data signals. 


LA7 — LAO 

Input: Yes 

Output: Yes, three-state 
Drive: 8mA 


These are the Local Address 7—0 signals. These signals are typically connected to the local 
processor address lines. VICO68A registers are also addressed through these signals. When 
acting as the local bus master, the veers drives these lines with the LAEN* signal to 
supply the local address. 
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CS* 


VIC068A Signal Descriptions 
Input: Yes 
Output: No 
Drive: 


None 


This is the VICO68A chip select signal. This signal should be asserted whenever access to 
PAS* 


the VICO68A internal registers is required. 
Input: Yes 
Output: Yes, rescinding 
Drive: 8 mA 


This is the physical/processor address strobe. This signal is used to qualify an incoming ad- 


Input: Yes 
Output: 
Drive: 


dress when performing VMEbus master operations or register operations. This signal is 
driven when performing slave transfers, DRAM refresh, slave block transfers and block 
DS* 


transfers with local DMA. When acting as an output, the minimum assertion and negation 
timing for this signal is configured by the Local Bus Timing register. 


Yes, rescinding 
8mA 


This is the local data strobe. This signal is used to qualify incoming data when performing 


Input: Yes 
Output: 


VMEbus master operations or register operations. This signal is driven when performing 
Drive: 


slave transfers, DRAM refresh, slave block transfers, and block transfers with local DMA. 
rected by the Local Bus Timing register. 


When acting as an output, the minimum assertion and negation timing for this signal is di- 
DSACK1*, DSACK0* 


Yes, three-state 
8 mA 


These are the local data-size-acknowledge signals. One or both of these signals should be 
asserted to the VICO68A whenever the VICO68A is local bus master to acknowledge the 
successful completion of each cycle of a slave transfer, slave block transfer, or block trans- 
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fers with local DMA. The VICO068A asserts one or both of these signals to acknowledge the 
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successful completion of a VMEbus master operation (after receiving the VMEbus 
DTACK* signal). The following should be noted about the DSACK1/0 signals: 


¢ The VICO68A asserts a 16-bit DSACKi* code when the WORD * signal is asserted, indi- 
cating access to a D16 VMEbus resource is complete. 

¢ The VICO68A treats the assertion of any DSACK1/0* signal as a 32-bit acknowledge for 
slave accesses. 

e The VICO068A does not directly support 16- or 8-bit local bus sizes. 

¢ The VICO68A always asserts both DSACKs for register accesses as well as for interrupt 
acknowledge cycles. 


LBERR* 
Input: Yes 


Output: Yes, rescinding 
Drive: 8 mA 


This is the local bus-error signal. This signal should be asserted to the VICO68A whenever 
the VIC068A is local bus master to acknowledge the unsuccessful completion of a slave 
transfer, slave block transfer, and block transfers with local DMA, in which case the 
VICO68A asserts the VMEbus BERR* signal. The VICO68A asserts this signal to acknowl- 
edge the unsuccessful completion of a VMEbus master operation (after receiving the 
VMEbus BERR‘ signal). 


LBERR* may also be configured to assert with the HALI™ signal to initiate a Motorola 68K 
retry sequence. LBERR* may also be configured to assert without HALT* for RMC cycle 
deadlocks. 


RESET* 

Input: No 

Output: Yes, three-state 
Drive: 8 mA 


This is the local reset indication signal. This signal is asserted whenever the VICQ68A is in 
a reset state. An internal, global, or system reset causes the VICO68A to start its 200-ms re- 
set timer and to assert RESET™ for a minimum of one rest timer period. If a reset condition 
is present at the end of the reset timer period (200 ms), the reset timer is retriggered for an 
additional 200-ms period and continues to assert RESET™*. This reset timer retrigger opera- 
tion repeats until the rest condition is not present when the reset timer period ends. 
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HALT* 

Input: Yes 

Output: Yes, three-state 
Drive: 8mA 


This is the “halted” condition indication signal. This signal, along with RESET™, is asserted 
during reset conditions. An internal, global, or system reset causes the VICO68A to assert 
HALTI* for a minimum of 200 ms. If the reset condition continues for longer than 200 ms, 
HALT™ begins additional 200-ms timeouts until all reset conditions are cleared. Assertion 
of HALT™* for more than 6 us by anything other than the VICO68A causes the VICO068A to 
assert SYSFAIL*. 


HALT™* may be configured to assert during deadlock conditions along with LBERR’* to ini- 
tiate a retry sequence for Motorola 68K processors. 


R/W* 

Input: Yes 

Output: Yes, rescinding 
Drive: 8mA 


This is the local data direction signal. This signal is driven while the VIC068A is a local bus 
master to indicate local data direction. As an input, R/W* indicates data direction for 
VMEbus master cycles. In this case, WRITE* reflects the value of R/W*. A Low condition 
indicates a write operation. 


FC2, FC1 

Input: Yes 

Output: Yes, rescinding 
Drive: 8 mA 


These are the local function code signals. These signals identify the type of local cycle in 
progress. As inputs, they should reflect the type of operations in terms of User/Supervisory 
Code/Data. They may be connected directly to the Motorola FC2/1 outputs for 68000-30 
processors. For the 68040, the FC2/1 inputs may be connected to the TM2/1 outputs, respec- 
tively. Additional qualification may be required for 68040 applications because the 68040 
uses previously reserved/unused function codes. 


FC2 FCI Description 


0 0 User Data 
0 1 User Program 
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1 0 Supervisor Data 

1 1 Supervisor Program 


As outputs, the VICO68A drives these signals whenever it is local bus master to indicate the 
type of local cycle the VICO68A is performing. 


FC2 FCI Description 


0 0 Slave Block Transfer 
0 1 Local DMA 

1 0 Slave Access 

1 1 DRAM Refresh 
SIZ1, SIZO 

Input: Yes 

Output: Yes, rescinding 

Drive: 8mA 


These are the local data size signals. As inputs, these signals identify the width of the VME- 
bus data to be transferred. The SIZi signals should not be used to indicate the physical port 
size of the slave device (D16, or D32). This is done with the WORD*® signal. As outputs, 
they are driven by the VIC068A as local bus master to identify the width of the incoming 
data. 


SIZ] SIZO Data Width 


0 0 Longword 
0 1 Byte 

1 0 Word 

1 1 3-Byte 
LBR* 

Input: No 

Output: Yes 

Drive: 8 mA 


This is the local bus request signal. This signal is asserted whenever the VICO68A desires 
mastership of the local bus. This signal remains asserted for the entire bus tenure. 


Local bus mastership is requested when each of the following operations is desired: 


e Standard slave accesses 
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e Slave block transactions 
e Block transfers with local DMA 
¢ DRAM refresh 


LBG* 

Input: Yes 
Output: No 
Drive: None 


This is the local bus grant signal. The signal is asserted by local resources in response to the 
LBR* signal. The VICO68A does not incorporate a local-bus-grant-acknowledge protocol, 
so the LBG* signal should remain asserted for the duration of LBR*. 


MWB* 

Input: Yes 
Output: No 
Drive: None 


This is the “Module-Wants-Bus” signal. This signal is asserted by local resources to begin 
a VMEbus transaction. When qualified by the PAS* signal, the VICO68A asserts the VME- 
bus BRi* signal. This signal is usually asserted by local-to-VWMEbus address decoders. 


FCIACK* 

Input: Yes 
Output: No 
Drive: None 


This is the local interrupt acknowledge signal. This signal is asserted (qualified by PAS*) 
to acknowledge all VIC068A-generated local interrupts. 


SLSEL1*, SLSELO* 
Input: Yes 
Output: No 
Drive: None 


These are the slave select signals. These signals indicate the VICO68A has been selected 
to perform a VMEbus slave operation. When qualified by AS* and valid AM codes, the 
VICO068A requests the local bus to perform the slave cycle. These signals are usually as- 
serted by VMEbus-to-local-address decoders. 
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The SLSEL1/0 signals may be used independently of each other to provide unique slave 
characteristics as defined by the Slave Select Control registers. 


ICFSEL* 

Input: Yes 
Output: No 
Drive: None 


This is the Interprocessor Communication Facility (ICF) Select signal. This signal indicates 
that the ICF functions of the VICO68A have been selected. These include the ICF registers 
and the ICF switch interrupts. This signal is qualified with AS* and A16 AM codes (A16/Su- 
pervisory for global switches). 


ASIZ1, ASIZO0 
Input: Yes 
Output: No 
Drive: None 


These are the VMEbus address size signals. These signals are driven to indicate the VME- 
bus address size of master VMEbus transfers. The address size information is issued on the 
VMEbus AM codes. User-defined address spaces may be accessed by asserting both 
ASIZ1/0 signals. In this case, the AM codes are issued according to the programming of the 
Address Modifier Source register. 


ASIZ1  ASIZO Address Size 


0 0 User defined 
0 1 A32 
1 0 Al6 
1] 1 A24 


The ASIZ1/0 signals are also used as cycle acknowledge signals for module-based DMA 
transfers. During a module-based DMA transfer, the ASIZ0 signal is used as a data-trans- 
fer-acknowledge signal (analogous to DTACK*). The ASIZ1 signal is used as a bus-error 
signal (analogous to BERR%*). 


WORD* 

Input: Yes 
Output: No 
Drive: None 


This is the VMEbus data width control signal. This signal, when asserted, indicates the re- 
quested VMEbus transaction should be treated as a D16 data path. When deasserted, the 
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VMEbus data path is assumed to be D32. This signal should be used to configure VMEbus 
data width for master cycles only. Data width for slave cycles is configured in the Slave Se- 
lect Control registers. 


This signal is also used to configure the data width for block transfers with local DMA. 
When this signal is asserted during the block transfer initiation cycle, the block transfer is 
assumed to be a D16 block transfer. 


This signal may be changed dynamically for individual transfers, or strapped Low at pow- 
er-up for permanent D16 operation. If WORD* is strapped Low at power-up, the VIC068A 
is configured as a D16 slave, independent of the slave configuration in the Slave Select Con- 
trol registers. 


WORD?* should not be used to indicate data size (i.e., byte, word, or longword) only VME- 
bus data port size (i.e., D16 or D372). 


BLT* 

Input: Yes 

Output: Yes, open collector 
Drive: 8mA 


This is the block transfer with local DMA indication signal. This signal is used to indicate _ 
that a block transfer with local DMA is in progress. This signal remains asserted for the en- 
tire block transfer including interleave periods with the exception of local page boundary 
crossings. BLT* toggles during local boundary crossings to increment the external LA[+:8] 
counters. 


If the BLI™* signal is asserted simultaneously with the MWB* signal and BTCR[7] is set, a 
module-based DMA transfer is performed. 


DEDLK* 

Input: No 
Output: Yes 
Drive: 8mA 


This is the deadlock indication signal. This signal indicates that a deadlock condition has 
occurred. This signal should be used by local logic to remove its request for the VMEbus. 
DEDLK* remains asserted until the slave transaction is complete. 


DEDLK* is also asserted to indicate that a VMEbus master cycle is being attempted during 
the interleave period of a block transfer with local DMA, without the dual-path feature en- 
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abled. In this case, DEDLK* is asserted while MWB* is asserted. If, during the interleave 
period, the MWB* signal is asserted after the VMEbus has been re-obtained, the VIC068A 
will assert DEDLK* for the duration of the burst. 


IPL2*, IPL1*, IPLO* 

Inputs: IPLO* only 
Output: Yes, open collector 
Drive: 8mA 


These are the local priority encoded interrupt request signals. These signals are asserted 
to interrupt the local processor. All local VIC068A interrupts are issued with these signals. 
These signals emulate the Motorola 68K interrupt mechanism. The assertion of one or 
more of these signals indicates a single interrupt with a priority given by the negative-logic 
value of the IPLi* signals. Level 7 is the highest priority. These signals are open collector 
to allow the wire-ORing of multiple interrupt sources. 


During the assertion of IRESET*, IPLO* becomes an input. If IPLO* is asserted at this time, 
a global reset is performed. 


LIRQ7* — LIRQI* 


Input: Yes 
Output: LIRQ2* only 
Drive: 8 mA (LIRQ2* only) 


These are the local interrupt request signals. These signals serve as local interrupt request 
signals for the VICO68A. If enabled to handle the particular local interrupt, the VICO68A 
issues a processor interrupt with the IPLi* signals at the assertion of a LIRQi*. Configura- 
tion of local interrupts is allowed through the Local Interrupt Configuration registers. 


LIRQ2* may also be configured to issue periodic “heartbeat” interrupts at user-defined in- 
tervals. 


LIACKO* 

Input: No 
Output: Yes 
Drive: 8 mA 


This is the “autovectoring” indication signal. This signal is asserted when the VICO068A is 
configured to allow the interrupting device to place its status/ID vector on the local data bus 
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in response to a VIC068A-handled local interrupt acknowledge. This signal may be used 
to signal an autovectored interrupt acknowledge cycle for 68020/30/40 processors. This sig- 
nal may be connected directly to the AVEC signal for these processors. 


IRESET* 

Input: Yes 
Output: No 
Drive: None 


This is the internal reset signal. This signal is used to issue both internal and global resets 
to the VICO68A. If asserted with IPLO*, a global reset is performed. If asserted without 
IPLO*, an internal reset is performed. All internal state machines and selected register bits 
are reset during the assertion of IRESET*. HALT* and RESET™ are both asserted during 
the assertion of IRESET™. If configured as system controller, SYSRESET* is also asserted 
during the assertion of IRESET*. 


SCON* 

Input: Yes 
Output: No 
Drive: None 


This is the system controller enabling signal. This signal is used to configure the VICO68A 
as VMEbus system controller. This signal must be strapped Low at power-up and remain 
Low for VICQ68A to reliably assume the role of VMEbus system controller. 


CLK64M 

Input: Yes 
Output: No 
Drive: None 


This is the VICO68A master clock input. This 64-MHz clock input is used to clock internal 
arbitration, timing, and delay functions within the VICO68A. Clock speeds as low as 1 MHz 
may be used, but all synchronous delays as well as VMEbus and local timing are affected. 
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Buffer Control Signals 


These signals control the latching and enabling of the external address and data latches and 
buffers. For block transfers with local DMA, some of these signals are used to control the 
counting and enabling of external counters required for page boundary crossing. 


Figure 2—2 shows typical connections between the external latches/buffers and the buffer 
control signals. 


ABEN* 

Input: No 
Output: Yes 
Drive: 8mA 


This is the VMEbus Address Bus ENable signal. This signal is used to enable the external 
VMEbus address drivers for VMEbus master operations. It is typically connected to the 
OFAB input of a ’543 address transceiver. 


LAEN 

Input: No 
Output: Yes 
Drive: 8mA 


This is the Local Address ENable signal. This signal is used to enable the external local ad- 
dress drivers for slave accesses. It is typically connected to the OEBA input of a’543 address 
transceiver through an inverter. 


Note that this signal is an active-High signal. 


LADO 

Input: No 
Output: Yes 
Drive: 8 mA 


This is the Latch ADdress Out signal. This signal is used to latch the outgoing VMEbus ad- 
dress for VMEbus master operations. When this signal is asserted (High), it is assumed that 
the latches are in a latched state. When deasserted, the latches should be in a flow-through 
state. This allows direct connection to the ’543 address driver LEAB input. LADO is very 
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important for proper operation of master write posting and block transfers with interleave 
periods, For these operations, the VIC068A may use LADO in combination with LADI and 
ABEN* to temporarily store the contents of a VMEbus address during intervening slave 
accesses. 


LADI 

Input: No 
Output: Yes 
Drive: 8mA 


This is the Latch ADdress In signal. This signal is used to latch the incoming VMEbus ad- 
dress for slave accesses. When this signal is asserted (High), it is assumed that the latches 
are in a latched state. When deasserted, the latches should be in a flow-through state. This 
allows direct connection to the ’543 address driver LEBA input. LADI is used in conjunc- 
tion with LADO to temporarily store outgoing VMEbus master transaction addresses dur- 
ing intervening slave accesses. 


DENO* 

Input: No 
Output: Yes 
Drive: 8 mA 


This is the Data ENable Out signal. This signal enables data onto the VMEbus data bus for 
master write and slave read cycles. This signal is typically connected to the OEAB input of 
the ’543 data latches. 


LWDENIN* 

Input: No 
Output: Yes 
Drive: 8mA 


This is the Lower Word Data ENable IN signal. This signal enables data onto the lower 
word of the local data bus LD[15:8] for master read and slave write cycles. This signal is typi- 
cally connected to the OEBA input of the 7543 lower data latch. 
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UWDENIN* 

Input: No 
Output: Yes 
Drive: 8mA 


This is the Upper Word Data ENable IN signal. This signal enables data onto the upper 
word of the local data bus LD[31:16] for master read and slave write cycles. This signal is 
typically connected to the OEBA input of the upper ’543 data latches. 


LEDO 

Input: No 
Output: Yes 
Drive: 8 mA 


The Latch Enable Data Out signal. This signal latches the outgoing VMEbus data for mas- 
ter write and slave read cycles. When this signal is asserted (High), it is assumed that the 
latches are in a latched state. When deasserted, the latches should be in a flow-through 
state. This allows direct connection to the ’543 address driver LEAB input. This signal may 
be used in conjunction with LEDI to temporarily store outgoing master write post data 
(data switchback). 


LEDI 

Input: No 
Output: Yes 
Drive: 8mA 


This is the Latch Enable Data In signal. This signal latches the incoming VMEbus data for 
master read and slave write cycles. When this signal is asserted (High), it is assumed that 
the latches are in a latched state. When deasserted, the latches should be in a flow-through 
state. This allows direct connection to the 543 address driver LEBA input. This signal may 
be used in conjunction with LEDO to temporarily store outgoing master write post data. 


ISOBE* 

Input: No 
Output: Yes 
Drive: 8mA 


This is the ISOlation Buffer Enable signal. This signal, along with the SWDEN*% signal, 
steers data from LD[31:16] to/from LD[15:0], which is referred to in this document as byte- 
lane switching. This signal is typically connected to the EN input of the ’245 isolation buffer. 
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SWDEN* 

Input: No 

Output: Yes 

Drive: 8 mA 


This is the SWap Data ENable signal. This signal, along with the ISOBE* signal, provides 
byte-lane switching. It provides for swapping LD[31:16] to LD[15:0]. This signal is typically 
connected to the EN input of the ’245 swap buffer. 


DDIR 

Input: No 
Output: Yes 
Drive: 8 mA 


This is the Data DIRection signal. This signal provides the data direction (i.e., read/write) 
information to the isolation and swap buffers. When asserted, buffers should be configured 
in the local-to- VMEbus (A-to-B) direction. This signal is typically connected to the DIR 
input of the ’245 isolation/swap buffers. 
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The VICO68A provides an economical and convenient means to interface between a local 
CPU bus and the VMEbus. The local bus interface of the VICO68A emulates Motorola’s 
family of 32-bit CISC processor interfaces (68K). Other processors can easily be adapted 
to interface to the VIC068A with appropriate logic. All of the following items are discussed 
in further detail in later sections of this manual. 


Resetting the VICO68A 


The VICO68A can be reset by any of three distinct reset conditions. 


e Internal Reset. This reset is the most common means of resetting the VICO68A. It resets 
most register values and all mechanisms within the device. This reset is usually issued 
as a push-button reset. 

e System Reset. This reset provides a means of resetting the VICO68A through the VME- 
bus backplane. The VICO068A may also signala SYSRESET* by writing a configuration 
register. 

¢ Global Reset. This is the most complete reset of the VICO68A. This resets all of the 
VICO68A’s configuration registers. This reset should be used with caution since 
SYSCLK is not driven and the BG/IACK daisy-chains are disabled while a global reset 
is in progress (while it is system controller). This is usually issued as a power-up reset. 


All three reset options are implemented in a different manner and have different effects on 
the VICO68A configuration registers. Refer to section 12.1 for additional VICO68A reset 
details. 


The VIC068A VMEbus System Controller 


The VICO68A is capable of operating as the VMEbus system controller. It provides VME- 
bus arbitration functions including: 

¢ priority (PRI), round-robin (RRS), and single-level (SGL) arbitration schemes 

e driving IACK* daisy-chain 
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e driving BGiOUT* daisy-chain (all four levels) 
e driving SYSCLK output 
e VMEbus arbitration timeout timer 


e VMEbus transfer timeout timer 


The system controller functions are enabled by the SCON* pin of the VICO68A. When 
strapped Low, the VICO68A functions as the VMEbus system controller. Refer to Chapter 
4 for VICO68A system controller details. 


VICO68A VMEbus Master Cycles 


The VICOQ68A is capable of becoming the VMEbus master in response to a request from 
local resources. In this situation, the local resource requests that a VMEbus transfer is de- 
sired. The VICO68A then makes a request for the VMEbus. When the VMEbus is granted 
to the VICO68A, it then performs the transfer, acknowledges the local resource, and the 
cycle is complete. The VIC068A is capable of all four VMEbus request levels. The following 
release modes are supported: 


e Release On Request (ROR) 

e Release When Done (RWD) 

e Release On Clear (ROC) 

e Release under RMC* control 

e Bus Capture And Hold (BCAP) 


The VIC068A supports A32, A24, and A16 as well as user-defined address spaces. 


Master Write-Posting 


The VICOQ68A is capable of performing master write posting (bus-decoupling). In this situa- 
tion, the VICO68A acknowledges the local resource immediately after the request to the 
VICOQ68A is made, thus freeing the local bus. The VICO068A latches the local data to be writ- 
ten and performs the VMEbus transfer without the local resource having to wait for VME- 
bus arbitration. 


Indivisible Cycles 


Read-modify-write cycles and Indivisible Multiple-Address Cycles (IMACs) are easily per- 
formed using the VICO68A. Significant control is allowed to: 
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e request the VMEbus on the assertion of RMC* independent of MWB* (this prevents 
any slave access from interrupting local indivisible cycles) 

e stretch the VMEbus AS* 

e make the above behaviors dependent on the local SIZi signals 


Deadlock 
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If a master operation is attempted when a slave operation to the same module is in progress, 
a deadlock has occurred. The VICO68A signals a deadlock condition by asserting the 
DEDLK* signal. This should be used by the local resource requesting the VMEbus to try 
the transfer after the slave access has completed. 


3.3.4 Self-Access 


If the VICO68A is selected as the slave while it is VMEbus master, a self-access has oc- 
curred. The VICO068A asserts both BERR* and LBERR’ in this situation. 


BESR[2,1] also indicates when a self-access has occurred. 
3.4 VIC068A VMEbus Slave Cycles 


The VICQ68A is capable of receiving slave accesses. The VICO68A contains a highly pro- 
grammable environment to allow for a wide variety of slave configurations. The VIC068A 
allows for: 


e 032 or D16 configuration 

° A32, A24, A16, or user-defined address spaces 

e programmable block transfer support including: 
— accelerated block transfer (PAS* held asserted) 
— non-accelerated-type block transfer (toggle PAS*) 
— no support for block transfer 

° programmable data acquisition delays 

e programmable PAS* and DS* timing 


e restricted slave accesses (supervisory accesses only) 


When a slave access is required, the VICO68A requests the local bus. When local bus mas- 
tership is obtained, the VICO68A reads or writes the data to/from the local resource and 
asserts the DTACK*™ signal to complete the transfer. 
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Slave Write-Posting 


The VICO68A is capable of performing a slave write post operation (bus-decoupling). 
When enabled, the VICO068A latches the data to be written and acknowledges the VMEbus 
(by asserting DTACK*) immediately thereafter. This prevents the VMEbus from having to 
wait for local bus access. 


Address Modifier (AM) Codes 
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The VICO68A encodes and decodes the VMEbus address modifier codes. For VMEbus 
master accesses, the VICO68A encodes the appropriate AM codes through FCi status, ASI- 
Zi status, and the block transfer status. For slave accesses, the VICO68A decodes the AM 
Codes and checks the Slave Select Control registers to determine if the slave request is to 
be supported with regard to address spaces, supervisory accesses, and block transfers. The 
VIC068A also supports user-defined AM codes. That is, the VICO68A can be configured 
to assert and respond to user-defined AM codes. 


3.6 VICO68A VMEbus Block Transfers 


The VICO68A is capable of both performing (as master) and receiving (as slave) block 
transfers. The master VICO68A performs a block transfer in one of two modes: 


¢ MOVEM-type block transfer 
e master block transfer with local DMA 


In addition to these VMEbus block transfers, the VICO68A is also capable of performing 
block transfers from one local resource to another in a DMA-like fashion. This is referred 
to as a module-based DMA transfer. 


The VMEbus specification restricts block transfers from crossing 256-byte boundaries. The 
VIC068A works around this problem by simply toggling the AS* at VMEbus page bound- 
aries. The VICOQ68A is also able to break the total transfer length into smaller bursts. The 
VICO068A allows for easy implementation of large block transfers by releasing the VMEbus 
and local bus between these bursts and, at the appropriate time, re-requesting the buses at 
a programmed time later. This in-between time is referred to as the interleave period. All 
of this is performed without processor/software intervention until the transfer is complete. 


The VICO68A contains two separate address counters for the VMEbus and the local ad- 
dress buses. In addition, a separate address counter is provided for slave block transfers. 
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The VIC068A address counters are 8-bit up-counters that provide for transfers up to 256 
bytes. For transfers that exceed the 256-byte limit, the Cypress VAC068A or external count- 
ers and latches are required. 


The VIC068A allows slave accesses to occur during the interleave period. Master accesses 
are also allowed during interleave with programming and external logic. This is referred to 
as the dual-path option. 


The Cypress Semiconductor VAC068A may be used in conjunction with the VIC068A to 
provide much of the external logic required for extended block transfer modes such as the 
256-byte boundary crossing and dual path. The VAC068A extends the 8-bit counters in the 
VICO68A to support full 32-bit incrementing addresses on both the local bus and VMEbus. 
The VAC068A also contains the latches required for extended address block transfers as 
well as those required for supporting the dual-path option. The VACO68A enhances boards 
that support block transfers by greatly reducing the necessary support logic. 


The Cypress Semiconductor CY7C964 may also be used to provide the latching and count- 
ing of upper data and addresses also reducing necessary support logic. 


3.6.1 MOVEM Master Block Transfers 


This mode of block transfer provides the simplest implementation of VMEbus block trans- 
fers. In this mode, the local resource configures the VICO68A for a MOVEM block transfer 
and proceeds with the consecutive-address cycles (such asa 68K MOVEM instruction). The 
local processor continues as the local bus master in this mode. 


3.6.2 Master Block Transfers with Local DMA 


In this mode, the VICO68A becomes the local bus master and reads or writes the local data 
in a DMA-like fashion. This provides a much faster interface than the MOVEM block 
transfer, but with less control and error detection. 


3.6.3 Slave Block Transfers 


The process of receiving a block transfer is referred to as a slave block transfer. The 
VICO068A is capable of decoding the address modifier codes to determine if a slave block 
transfer is desired. In this mode, the VICO68A captures the VMEbus address, and latches 
it into internal counters. For subsequent cycles, the VICO68A increments this counter for 
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each transfer. The local protocol for slave block transfers can be configured in a full hand- 
shake mode by toggling both PAS* and DS* and expecting DSACKi* to toggle, or in an ac- 
celerated mode in which only DS* toggles and PAS* is asserted throughout the cycle. 


Module-Based DMA Transfers 


The VIC068A is capable of acting as a DMA controller between two local resources. This 
mode is similar to that of master block transfers with local DMA except that a local I/O acts 
as the second source or destination. 


VICO068A Interrupt Generation and Handling Facilities 


The VICO68A is capable of generating and handling a seven-level prioritized interrupt 
scheme similar to that used by the Motorola 68K processors. These interrupts may be the 
result of the seven VMEbus interrupts, seven local interrupts, five VICO68A error/status 
interrupts, and eight interprocessor communication interrupts. 


The VICO68A can be configured as an interrupt handler for any of the seven VMEbus inter- 
rupts. The VICO68A can generate the seven VMEbus interrupts as well as supplying a 
user-defined status/ID vector. The local priority level (IPL) for VMEbus interrupts is pro- 
grammable. When configured as the system controller, the VICO68A drives the VMEbus 
IACK daisy-chain. 


The following characteristics of local interrupts may be configured in VICO68A registers: 


¢ user-defined local Interrupt Priority Level (IPL) 

e option for VICO68A to provide the status/ID vector 
e edge or level sensitivity 

¢ polarity (rising/falling edge, active High/Low) 


The VICO068A is also capable of generating local interrupts on certain error or status condi- 
tions. These include: 


¢ ACFAIL* asserted 

e SYSFAIL* asserted 

e failed master write-post (BERR* asserted) 
¢ local DMA completion for block transfers 
e arbitration timeout 


¢ VMEbus interrupter interrupt 


The VICO68A can also issue interrupts by setting a module or global switch in the interpro- 
cessor communication facilities (mailbox interrupts). 


Interprocessor Communication Facilities 
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The VICO68A includes interprocessor registers and switches that can be written and read 
through VMEbus accesses. These are the only registers that are directly accessible from the 
VMEbus. Included in the interprocessor communication facilities are: 


e four general-purpose 8-bit registers 

e four module switches 

e four global switches 

¢ VICO68A version/revision register (read-only) 

° VICQ68A Reset/Halt condition (read-only) 

¢ VICU068A interprocessor communication register semaphores 


When set through a VMEbus access, the switches can interrupt a local resource. The 
VICO68A includes module switches that are intended for a single module, and global 


switches that are intended to be used as a broadcast. 
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== 2 System Controller Operations 


The VICO68A is able to assume the system controller functions (also known as slot 1 func- 
tions) by strapping the SCON* signal Low. For reliable operation, the SCON*® signal must 
remain asserted for the duration of operation. As the system controller, the VICO68A per- 
forms the following functions: 


e priority, round-robin, or single-level arbitration 
e driving IACK* daisy-chain 

e driving BGiOUT* daisy-chain (all four levels) 
e driving SYSCLK output 


¢ VMEbus arbitration timeout timer 
The following VICO68A registers are used as the system controller: 


e Transfer Timeout Register (TTR), bits 5—7 
e Release Control Register (RCR), bits 6—7 
e Error Group Interrupt Control Register (EGICR), bit 5 


VMEbus Arbitration 


The arbitration scheme is programmed by writing RCR[7:6]. In PRI mode, BR3 has the 
highest priority and BRO has the lowest. In the RRS scheme, arbitration priority is assigned 
on a rotating basis. When the bus is granted to a requester on bus request line BR[n]*, then 
the highest priority for the next arbitration is assigned to bus request line BR[n—1]* (or BR3 
if previous level was BRO). Single-level arbitration is obtained by programming the 
VICO068A for PRI and setting all requestors to level 3. 


When the VIC068A is system controller, it senses the state of the BRi* inputs. One of the 
four BGiOUT™ signals is asserted, corresponding to the highest pending request level dur- 
ing that arbitration cycle. If the VICOQ68A, as system controller, has a BRi* pending along 
with another potential master at the same request level, the VICO68A does not assert the 
BGiOUT™ for itself. 
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An arbitration cycle begins with the deassertion of the BBSY* signal. The VICO68A waits 
a minimum of 3T after the deassertion of BBSY* before asserting the BGiOUT™* signal. 
The VICO068A deasserts the BGiOUT™ signal when the BBSY* is again reasserted. 


The VICO68A asserts the BCLR* signal as part of its arbiter function when it senses a re- 
quest at a higher priority than the level of the current VMEbus master. This may occur when 
the VICO68A is enabled for both PRI and RRS arbitration schemes. In either case, the 
VICO068A deasserts BCLR* when BBSY* is deasserted. 


In systems containing many contending VMEbus masters, the use of RRS arbitration and 
fair requests is strongly recommended to prevent excessive bus latency to some of the VME- 
bus masters. To allocate an unequal share of bus bandwidth to a particular master, assign 
that master to a BR level shared with fewer masters. 


The VMEbus Arbitration Timeout Timer 


After the VICO68A has asserted the BGiOUT™ signal, the VICO68A system controller 
monitors how long the grant is active. Failure to assert BBSY* within 8 ps causes the 
VICO068A to issue its own BBS Y* for the VMEbus-required 90 ns. The EGICR can be used 
to generate an interrupt for a VMEbus arbitration timeout condition. This timeout feature 

may not be disabled. | 


The VMEbus Transfer Timeout Timer 


The VICOQ68A contains a VMEbus transfer timeout timer. When the VICO68A is confi- 
gured as the system controller, and the transfer timeout timer is enabled, the VICO68A 
starts this timer at the assertion of a DSi*. If the timer expires before the assertion of 
DTACK* or BERR*, BERR* is asserted by the system controller. BERR* remains as- 
serted until the DSi*s are removed. The timer is configured in the TTR[7:5]. BESR[4] is 
set when this timeout condition occurs. 


System Controller Operations 
4.4 The BGi Daisy-Chain Driver 
The VIC068A, as system controller, drives the BGiOUT™ daisy-chain in response to VME- 
bus requests. When the VIC068A is the system controller, the BGiIN* lines are inactive, 
but need to be pulled High externally at the VICO68A (4.7 — 10KQ). 
4.5 


The IACK* Daisy-Chain Driver 


The VICO68A as system controller drives the IACK* daisy-chain. If the VICO68A has no 


of DS*. 


VMEbus interrupt pending, the VICO68A asserts the IACKOUT™ signal when IACKIN* 
and IACK* are asserted and approximately 40 ns (2T + tpp) has elapsed since the assertion 
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The transfer of data is initiated by a VMEbus master module. The master module controls 
the type of transfer (read, write, interrupt acknowledge, etc.) and provides the address and 
address modifiers for the transfer. The timing of the start of the transfer is also controlled 
by the master. 


The following VICO68A registers are used for master operations (block transfer registers 
not included): 

e Transfer Timeout Register (TTR), bits 1,2—4 

e Interface Configuration Register (ICR), bits 1—7 

e Arbiter/Requester Configuration Register (ARCR), bits 0—3, 5, 6 

¢ Address Modifier Source Register (AMSR) 

e Bus Error Status Register (BESR), bits 0-3 

e Slave Select 1 Control Register 0 (SS1CRO), bit 6 

¢ Release Control Register (RCR), bits 6—7 


See Chapter 13 for descriptions of these registers. 
VMEbus Requests 


There are many types of cycles in which the VIC068A requests the VMEbus. These include: 


¢ SINGLE-cycle data transfer requests (SINGLE) 

¢ status/ID fetches for Interrupt ACKnowledge cycles (TACK) 

¢ Indivisible Single-Address Cycles (ISAC) such as read-modify-write cycles 
¢ Indivisible Multiple-Address Cycles (IMAC) 

e Block Transfer Requests (BLT) 

¢ VMEBus Capture And Hold (BCAP) requests 


The actual assertion of the BRi* signals are made in response to the following signals: 


¢ assertion of MWB* qualified by PAS* for single-cycle and block-transfer accesses 
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e assertion of FCIACK* qualified by PAS* for VMEbus interrupt acknowledge cycles 

¢ assertion of RMC* qualified by PAS* (when the ICR is appropriately programmed) for 
ISAC and IMAC cycles 

e setting the BCAP bits in the ICR for BCAP and IMAC cycles 


The request level is set in ARCR[6:5]. The default level is BR3. 


Release Modes 


The VICO68A supports the four VMEbus release modes: 


¢ Release On Request (ROR) 

e Release When Done (RWD) 

¢ Release On Clear (ROC) 

¢ VMEBus Capture And Hold (BCAP) 


In addition to these, the VIC068A also allows an extension of the above items to provide 
for the use of the RMC*% signal. This is referred to as Release Under RMC* Control. These 
modes are selected by writing RCR[7:6]. The Release Under RMC* Control mode is pro- 
grammed by setting ICR[5]. 


Release On Request (ROR) 


In this release mode, the VIC068A deasserts BBS Y* when a BRi* is asserted by another 
VMEbus module and the VIC068A has no need for the VMEbus. The VICO68A does not 
assert the ABEN* signal ifthere is no data transfer in progress and the VICO68A is currently 
the VMEbus master. 

Release When Done (RWD) 


In this mode, the VIC068A deasserts the BBS Y* signal as soon as the following conditions 
occur: 


1. BBSY* has been asserted by the VICO68A for a minimum of 90 ns 
2. AS* has been deasserted by the VIC0O68A 


3. The VICO68A has no further need for the VMEbus oe VICO068A has not asserted BRi* 
for the last 2T) 


i 


sh 
~ 
a 


mn 
N 
oN 


5.2.5 


5.3 


= CYPRESS VIC068A VMEbus Master Operations 
RS SLL OS CD18 et |G gay omerrae srsecaarcersamaneeneessan nec RR ARR A ST TL TS 


4. BGIIN*% is not asserted to the VICO68A 


Release On Clear (ROC) 


In this mode, the VICO68A continues to assert BBS Y* until the BCLR* signal is asserted 
by the system controller. 


VMEbus Capture and Hold (BCAP) 


In this mode, the VICO68A asserts BBS Y* continuously for as long as the BCAP modc is 
selected. The release of BBSY* occurs by programming the release control bits to another 
release mode. If RWD is selected, BBSY* is released immediately. If ROR is selected, 
BBSY* is released at a pending VMEbus request. The VICO68A deasserts BBS Y* on the 
assertion of BCLR* if ROC is selected. Do not enter the BCAP mode if the VICO68A is 
currently the VMEbus master. 


Release Under RMC* Control 


In this mode, the VICO68A both requests and holds the VMEbus under control of the 
RMC% signal. When appropriately programmed by setting ICR[5], the assertion of RMC* 
and PAS* causes the VIC068A to request the VMEbus, accept the BGiIN*, and assert 
BBSY*. The deassertion of RMC* allows the deassertion of BBS Y* based upon the release 
mode programmed. 


VICO68A VMEbus Master Write Cycle 


If the VICO68A is not the current VMEbus master, the VICO68A bids for access to the 
VMEbus when it receives the MWB* and PAS* signals asserted. When all of the following 
conditions occur: 


1. AS* is deasserted from the previous cycle 

2. DTACK* and BERR? are deasserted 

3. the BGiIN* has been received 

4. all appropriate metastability settling delays have elapsed 
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the VICO68A drives the D[7:0] data buffers onto the VMEbus and asserts DENO*, which 

_ should be used to enable the remaining data buffers. At the same time, the VICO68A en- 
ables the A[7:0] address lines onto the VMEbus in addition to asserting the ABEN* signal 
to drive the remaining VMEbus address lines. The VICO68A also drives AM[5:0], 
WRITE*, and LWORD* as required. At this time, the VICO68A initiates an internal delay 

_ to insure appropriate address set-up time before the assertion of the AS*. After AS* is as- 
serted, the VICO68A latches the LA[7:0] and asserts the LADO signal, which should be 
used to latch the remaining local address lines. 


After the AS* signal has been asserted, the VICO68A initiates an internal delay to assert 
the data strobes (DSi*). When this delay has elapsed, the VIC068A asserts the appropriate 
data strobes as determined by the size and alignment of the transfer. The DSi* signals re- 
main asserted until either DIACK* or BERR* have been asserted to the VICO68A. If 
DTACK is asserted, the VICO68A asserts the DSACKi* signals according to the port size. 
That is, if the WORD* signal was deasserted, the VICO68A acknowledges this D32 opera- 
tion by asserting both the DSACKO0* and DSACK1* signals. If the WORD* signal was as- 
serted, the VIC068A acknowledges this D16 transfer by asserting only the DSACK1* signal. 
For example, when performing a longword transfer to a D16 device, asserting only 
DSACK1* would notify the processor that the additional word of data needs to be trans- 


ferred. This is consistent with the Motorola 68K dynamic bus sizing capabilities using 
DSACKi*. 


When turbo mode is enabled by setting ICR[1], the VMEbus address and data set-up times 
are decreased by 1T- 


Tables 5—1 through 5—4 show the buffer control signals for various master cycles. 


Table 5—1. Buffer Control Signals: D32 VMEbus Master Write Operation 


| Data Path 
Size 


Local Bus 


VMEbus 


Address Data | 
Response Control Control | Swap Control 
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Table 5—1. Buffer Control Signals: D32 VMEbus Master Write Operation (continued) 


“cavilsoo=|ooes [eee 


Swap Control 


Data 
Control 


Address 
Control 


VMEbus 
Response 


L 
L 


LL 
LL {| L 
LL | L 


LL 

LL | L 
LL | H 
LL |H 
LL {L 
LL |H 
ED: 
LL |H 


NH 
> 3 ‘ OQroxnntloxnondlondcd + 
£2) omigsen[essz [sce 
s £ 
ae mom oe IOOCCOlm~a me 
5 2 
= =~ 
cg a 
SY a ss 
A z : : 
= 
= iS a 


Table 5—2. Buffer Control Signals: D32 VMEbus Master Read Operation 
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Table 5—2. Buffer Control Signals: D32 VMEbus Master Read Operation (continued) 


Data Path. Local Bus VMEbus Address Data | | 
Size Stimulus Response Control Control Swap Control 
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Table 5—3. Buffer Control Signals: D16 VMEbus Master Write Operation 
Data Path Local Bus VMEbus Address Data 
Size Stimulus Response Control Control Swap Control 
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5.4 VIC068A VMEbus Master Read Cycle 


Soe 


ly ye ey oe 
ceed eee ere COO C}LEDO 


reer ess ew a a gaa LWDENIN 


Cee re So ea ee ABEN 
Latah Boa Deeded othe barn 


This cycle is identical to that of the master write cycle, as described in section 5.3, with the 
following exceptions: 

e the VMEbus data buffers are not driven. 

¢ DENO*% is not asserted. 

° the UWDENIN and LWDENIN are asserted. 


« DDIR is not asserted. The address and AS* considerations are the same as well as the 
DSACKi* conventions. 


5.5 Master Write Posting 


The VICO068A is enabled for master write-posting by setting SS1CRO[6]. When enabled, the 
VICO068A captures the local address, data and control signals, requests the VMEbus, and 
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DUCTOR 
immediately acknowledges the local processor. This frees the local processor from waiting 
for VMEbus arbitration. When VMEbus mastership is obtained, the VIC068A performs 
the transfer according to normal VMEbus protocol. Further write-posts are disabled until 
a DTACK* or BERR*% is asserted by the slave. If a BERR* is signaled, the VICO68A can 


be configured to issue a local interrupt by clearing EGICR[6] 
If a slave read occurs after a write has been posted but not yet transferred, the latched write 
data is “toggled” to the B-to-A latch of the 543s by asserting the LEDI signal. The slave read 


then occurs normally without the write data being written over by the slave read data. After 
the VICO68A asserts DIACK*, the UWDENIN and LWDENIN signals are asserted to 
drive the write data to the A-to-B latch of the 543. Then LEDO is asserted to again latch 


the data for the write operation. This toggling of data is referred to as a Master Write-Post 


Data Switchback 


Indivisible Cycles 
Indivisible cycles can be divided into two categories 


5.6 
Indivisible Single-Address Cycles (ISACs) 


Indivisible Multiple-Address Cycles (MACs) 
The VIC068A supports both ISACs and IMACs through many different prolpeer Indivis- 


ible cycles can be configured as follows: 
request the VMEbus on the assertion of RMC* independent of MWB* (this prevents 


1. 
any slave access from interrupting local indivisible cycles) 


2. stretch the VMEbus AS* 
3. make the above behaviors dependent on the local SIZi signals 


These modes are summarized in Table 5—5 


——— 
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VMEbus Requested on VMEbus Held During 
RMC* Assertion AS* Stretched RMC* Assertion 


Yes No 
es 


No 
Yes 
Yes 
No 
es 
es 
O 


2 | rs |e 
No 
No es ijvesSSCSC~*Y 
Yes 
Address strobe stretching is performed for ISACs in accordance with the VMEbus RMC 
specification. For IMACs, the address strobe is typically not stretched in order for slave 

modules to latch each address. 


OE A 
Yes 
es 


In the 68K family of processors, ISACs and IMACs are distinguished by the fact that the first 
read of an IMAC is never of byte size. This allows for AS* stretching for all RMCs, no 
RMCs, or only RMCs in which the first transfer was of byte size. 


If a processor is not capable of generating indivisible cycles or does not distinguish ISACs 
from IMACs, cycle indivisibility may be guaranteed by using the BCAP release mode out- 
lined below: 


1. set the VICO68A to a BCAP release mode by setting RCR[7:6] 

2. wait for VMEbus grant (BGiIN*) 

3. perform indivisible cycles 

4. release the VICO68A from BCAP mode in the RCR 

When the VICOQ68A is the VMEbus slave to a ISAC, the VICO68A maintains the local bus 
by keeping LBR* asserted as long as AS* is asserted. 


5.6.1 Indivisible Single-Address Cycles (ISACs) 


The most common implementation of ISACs are of the read-modify-write (RMC) category. 
This is the only ISAC supported by the VMEbus. The Motorola TAS (Test And Set) instruc- 
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tion is an example of a read-modify-write cycle. The VMEbus specification requires that, 
for RMC cycles, the VMEbus address strobe be held asserted between the read and the 
write cycles. Motorola processors prior to the 68020 performed ISACs in the same manner 
by asserting their address strobes for the duration of the cycle. The Motorola processors 
such as the 68020/30/40 provide a signal (RMC* for the 68020/30, and LOCK* for the 
68040) to indicate that a RMC is being performed. The VICO68A has an RMC* signal that 
is typically connected to these signals to control ISACs. For RMC cycles, the AS* should 
be programmed to be stretched. 


Indivisible Multiple-Address Cycles (MACs) 


The Motorola CAS and CAS2 instructions are examples of IMACs. The VIC068A allows 
for the support of IMACs without using the BCAP protocol given in section 5.6. In this case, 
the RMC*% signal should be set to request and hold the VMEbus. The local cycle is not al- 
lowed to complete until the VMEbus has been obtained. In addition, AS* stretching should 
be disabled so that address latching may be performed by the slave. 


Deadlock 


If the VMEbus is requested in response to MWB* or FCIACK* being asserted, and at the 
same time a valid slave select has been signaled, a deadlock has occurred. The VICO68A 
may be programmed in the ICR to signal a deadlock in the following ways: 


e assert DEDLK* 
e assert DEDLK*, LBERR*, and HALT™* 
¢ assert DEDLK* and LBERR* (without HALT*) for RMC deadlocks 


The first option is typically used for non-Motorola processors without a retry capability. In 
that case, DEDLK* should be used to signal the processor to vacate the local bus (deassert 
MWB*). 


For Motorola 68K applications, the second option may be used to signal the processor to 
retry the current bus cycle using the Motorola BERR/HALT retry mechanism. 


For Motorola 68K processors, the HALT/BERR retry mechanism is disabled for RMC 
cycles. In this condition, the third option should be used to signal a generic BERR to the 
processor. The BERR exception processing routines should include software code that 
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checks the Special Status Word (SSW) of the 68K BERR exception stack frames to indicate 
RMC status. 


In all of the above cases, DEDLK* is not deasserted until the slave access causing the dead- 
lock is compete. 


When a cycle is DEDLKed, the VMEbus is still requested. If the VMEbus is granted (after 
the slave access is complete) and is still available when MWB* is reasserted, the cycle pro- 
ceeds as normal. If the VMEbus is granted and MWB* is not reasserted, the VICO68A as- 
serts BBS Y* for the 90 ns required by the VMEbus specification if it is configured as RWD. 
If configured for ROR, the VICO68A maintains the BBSY* until requested to release it. 


Undetectable Deadlocks 


Poor system design can lead to deadlocks that the VICO68A cannot detect and from which 
it cannot recover. Consider the following example: 


1. Two boards, CPUa and CPUb, contain a local processor that has dual-ported memory 
connected to both the VMEbus and a VSBbus. 


2. CPUa is local bus master and VSBbus master and desires data from CPUb’s memory 
over the VSBbus. 


3. CPUb is local bus master and VMEbus master and desires data from CPUa’s memory 
over the VMEbus. 


4. Because both CPUs are their own local bus masters, neither will be able gain access to 
the others local bus. DEADLOCK! 


The VICO68A is not able to detect this deadlock because the VIC068A is only able to moni- 
tor the status of the local bus and the VMEbus. Deadlocks due to the existence of other 
buses, such as VSB, will not be detected. 


The only way to recover from these types of deadlocks is to use bus timeout timers. 


Self-Access 


If a slave select is signaled while it is the VMEbus master, a self-access has occurred. The 
VICO68A signals a self-access by asserting both the LBERR* and BERR* signals. The 
BESR also indicates self-access status. 
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Self-accesses may be used to determine the slave address map of a module. 


VMEbus/Local Bus Data and Port Size 


A distinction should be made regarding the terms transfer size and port size. Transfer size 
indicates the size of the data in terms of bytes, words, and longwords. The port size indicates 
the physical size of the bus the data will be transferred on. Port sizes for the VMEbus are 
usually given in terms of D8, D16, and D32 for 8-bit, 16-bit, and 32-bit-wide buses respec- 


tively. 
The transfer size of the master operation is indicated to the VICO68A by the SIZ1/0 signals 
according to the following table: 


SIZ1 SIZO Data Size 


0 0 Longword (32 bits) 
0 i! Byte (8 bits) 

1 0 Word (16 bits) 

1 1 3-byte 


This information insures proper VMEbus protocol in terms of LWORD*, A01, and DS1/0*. 
In addition, the VICO68A buffer control signals will be properly asserted for the size of the 
transfer. 


The port size of the transfer is indicated by the WORD* signal. When asserted, the master 
transfer is treated as a D16 transfer. For D16 operations, the LWORD* signal is not as- 
serted, and the DS1/0* signals behave appropriately. In addition, the SWDEN* and 
ISOBE* signal may be asserted differently in that the D16 VMEbus data located on D[15:0] 
may be swapped onto the LD[31:16]. This depends on the size of the transfer, the alignment 
of the transfer, and whether performing a read or a write. Refer to Tables 5—3 to 5—6 for 
more details on these signals for particular cases. 


The WORD* signal may be changed dynamically to enable the VICO68A to deal with both 
D16 and D32 slaves. 7 


When performing D16 operations, the VIC068A asserts only the DSACK1* signal to indi- 
cate to the processor the port size is 16 bits. This would indicate to a 68K processor that 
when transferring a longword of data, two transfers are required. This is consistent with the 
Motorola 68K DSACKi* dynamic bus-sizing convention. 
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When using a 16-bit local processor, the WORD* signal must be asserted for all master 
transfers, or strapped Low at power-up to perform D16 transfers. The VICO68A does not 
support using a 16-bit local bus to a 32-bit VMEbus (D372). 


Fair Request Timeout 


A fair request timeout scheme may be used to prevent VMEbus starvation of any master 
in a bus request daisy-chain. When operating in a fair request mode, the VICOQ68A does not 
assert its BRi* signal until or unless that request level is in its deasserted state. If all boards 
in a system obey this fairness doctrine, VMEbus starvation will not occur. 


To minimize starvation caused by unfair masters, the VICO68A is also equipped with a fair 
request timeout timer. If the VICO68A is unable to obtain VMEbus mastership within a 
programmed delay, the VICO68A stops using the fairness doctrine and asserts its BRi* with- 
out delay. 


Fairness is controlled by writing the ARCR. Fairness is disabled by clearing bits ARCR[3:0]. 
Fairness is enabled (with no timeout) by setting bits ARCR[3:0]. The timeout timer is en- 
abled by writing any other combination to these bits. The value of the timeout is 2 us times 
the number written. A difference of 2 us may exist between the value written and the actual 
delay observed. 


Address-Only Cycles 


The VICO68A will not perform address-only cycles. The VICO68A, as slave, can accept ad- 
dress-only cycles. 


The Address Modifiers for Master Cycles 


When the VICQ68A performs master cycles, it examines the ASIZ1/0 and FC2/1 signals to 
determine the value of the AM[5:0] signals that will be driven. The information that the AM 
codes specify indicates address sizing and supervisory/user and program/data information. 
Under normal circumstances, the VIC068A outputs standard VMEbus AM codes. The 
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VIC068A may also be configured to output user-defined AM codes. This is done with the 
ASIZ1/0 signals and the AMSR. If the ASIZ1/0 signals are both Low, the VIC068A uses 
the AMSR to determine the value of the AM codes. 


If AMSR[7] is clear, VICO68A issues the contents of AMSRJ[5:0] to the AM[5:0] signals. If 
AMSR[7] is set, the VICO68A issues AM codes based on AMSRJ5:3] and the FC2/1 inputs. 


Table 5—6 summarizes the AM codes for various VICO68A operations and configurations. 


Table 5—6. Master Transfer AM Code Control Map 


1 
11 
10 | 


VIC068A Master Access Inputs 


VIC068A AM Code Output 


User Data 
User Program 
Supervisory Data 
Supervisory Program 


| User Data 
User Program 
Supervisory Data 


A24 Addressing 


Supervisory Program 


10 
11 
A16 Addressing | No 0X User Access $29 
1X Supervisory Access $2D 


User Defined Yes/No 
AMSR[7] = 0 
User Defined Yes/No User Defined 
AMSR[7] = 1 
| 00 
| 01 
10 
11 


AMSR[5:3] 
+ 

$01 

$02 

$05 
$06 
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Operations 


The act of writing or retrieving data for a VMEbus master is referred to asaslave operation. 
The VICO68A is able to perform slave operations with extensive configuration options. 


The following VICO68A registers are used in performing and configuring slave operations: 


e Slave Select 0 Control Register 0 (SSOCRO), bits O—5 
e Slave Select 0 Control Register 1 (SSOCR1) 

e Slave Select 1 Control Register 0 (SSOCRO), bits 0-5 
e Slave Select 1 Control Register 1 (SSOCR1) 

¢ Local Bus Timing Register (LBTR) 

e Address Modifier Source Register (AMSR) 


The Valid Slave Select 


The VICOQ68A contains two separate signals that are used to indicate that the VICO68A has 
been selected for a slave access. These signals are SLSELO* and SLSEL1*. These signals 
are usually the result of external VMEbus address decoding. When the VICO68A detects 
a SLSELi* asserted, the VICO68A waits for: 


e AS* asserted 
¢ DSi* asserted for the current cycle (not left over from previous cycle) 
¢ DTACK* or BERR* deasserted from previous cycle 


The VICO68A then checks the AM codes for: 
e address sizing (A32/A24/A16) 


e transfer type (supervisory/user) 


If the VICO68A is configured, in SSiCRO, to accept the slave access as indicated by the AM 
codes, the VICO68A proceeds with the slave request by asserting the LBR* signal to obtain 
the local bus. If the VICO68A is not configured for the particular type of slave access, the 
VICO68A ignores the request and does not assert LBR*. 
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If the VICO68A has been selected for valid D32 slave access and the VIC068A is configured 
to accept only D16 operations, the VICO68A asserts BERR*. If the WORD* signal is as- 
serted, the VICO68A will only accept D16 slave cycles, independent of how the VIC068A 
may be configured in the SSiCRO. If the VICO68A is not configured to accept block trans-_ 
fers, any block transfer request will be BERRed. 


The VICO068A is also capable of bypassing the standard VMEbus AM codes and qualifying 
the SLSELi* with user-defined AM codes. If enabled for this operation (in SSiCRO[3:2)), 
the VIC068A compares the AM codes with the value contained in the AMSRJ5:0]. If the 
values match, a valid slave select has occurred. The VICO68A may also be configured to only 
compare AM[5:3] to AMSR[5:3]. When enabled for this operation by setting AMSR[6], the 
address size is also qualified by the address size information in the SSiCRO. Table 6—1 sum- 
marizes the AM code operations for VICO68A slave accesses. 


In some situations, it is possible for both SLSEL1* and SLSELO* to be asserted simulta- 
neously. In this case, the VIC068A checks each SLSELi*’s register configuration with the 
AM codes to determine which, if any, valid slave select has occurred. 


Also included in the AM codes is information specifying if the transfer is a block transfer. 
The VICO68A checks the SSiCRO register to determine if the VICO68A is enabled to re- 
ceive slave block transfers. Slave block transfers are discussed in detail in section 10.2. 


Table 6—1. Slave Transfer AM Code Control Map 


VICO68A AM Code Inputs VIC068A Slave Access Outputs 

User Data | | $09" A32 Addressing No 0 

User Program S0A 
: $0D 

Supervisory Program SOE 
| User Block $0B Yes 

Supervisory Block SOF 

No 

| User Block | $3B | Yes 

Supervisory Block $3F 

User Access | $29 A16 Addressing No 
| Supervisory Access $2D | 


Operation Type | AM[5:0] Address Size Block Transfer | FC2/1 
Supervisory Data 
| User Data $39 A24 Addressing 10 | 
User Program $3A 
Supervisory Data $3D 
Supervisory Program $3E 
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Table 6—1. Slave Transfer AM Code Control Map (continued) 


Foam 
[UserDefined [User Defined | User Defined | ¥es_____- 00 


6.2 The Local Bus Request 


After a valid slave select has been signaled, the VICO68A bids for the local bus by asserting 
the LBR* signal. This signal should be input to a local bus arbiter, which in turn issues a bus 
grant (assert LBG*) to the VIC068A. The VICO68A does not perform local bus arbitration. 


6.3. The Local Bus Grant 


Once the VICOQ68A issues the LBR*, the VICO68A waits for the assertion of the local bus 
grant. If the local processor expects BGACK-type signaling in response to the assertion of 
BG*, this must be generated by external logic. This BGACK must continue to be asserted 


until LBR* is deasserted. 


After the assertion of LBG*, the VIC068A waits for 3T'+tpp before enabling the local ad- 
dress drivers (and data drivers if writing). At this point, the VICO68A waits 1T+tpp before 
driving PAS*. If local resources cannot be guaranteed to be off the local bus by these times 
after the assertion of LBG*, additional delay may need to be introduced between the asser- 
tion of a bus grant from the local arbiter and the assertion of LBG* to the VICO68A. See 
Figure 14—11 in Chapter 14 for more details on local bus timing. 


When the VICO068A begins driving the local bus, it also drives the FC2/1 signals with infor- 
mation on the type of local cycle it is performing. These function codes should not be con- 
fused with the function codes that are driven to the VICO68A when it is performing VME- 
bus master cycles. The function code outputs for the VICO68A are as follows: 


ECZ FCI Description 

Slave Block Transfer 

Standard Slave Access 

Block Transfer with Local DMA 
DRAM Refresh 
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6.4 Local Bus Timing 


The VICO68A contains a Local Bus Timing Register (LBTR) for configuring the minimum 
PAS* assertion and deassertion and DS* deassertion times. For normal slave accesses, the 
minimum deassertion time is not considered in that PAS* and DS* are asserted according 
to the timing discussed in section 6.3. The minimum deassertion times for PAS* and DS* 
are usually used when performing multiple back-to-back local cycles (i.e., within a single 
assertion of LBR*), such as DRAM refresh cycles, slave block transfers, and master block 
transfers with local DMA. The minimum assertion time for PAS* should be set so that ille- 
gal memory access cycles can never occur for the particular memory devices being used. 
Minimum PAS* asserted time is usually dictated by the assertion of the DSACKi* signals, 

_ which start an additional delay circuit called the SAT delay (see section 6.8). Figures 6—1 
and 6—2 show an example of local reads and writes. 


LA[7:0 
S1Z1/0 
FC2/1 
Moab. -- OUTPUT 
LAEN OUTPUT 
R/W* OUTPUT 
PAS* ~— QUTPUT 
ps* ~— QUTPUT 
~ LD[7:0] -- OUTPUT 
LBR* \WW OUTPUT 
LBG* aw, | INPUT 
DSACK* INPUT 


Figure 6—1. Local Bus Cycle—Write 
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LA[7:0] 

S1Z1/0 

Rai 
1/0 = 

frearatth OUTPUT 
LAEN OUTPUT 
R/W* ~~ QUTPUT 
PAS* ~~ OUTPUT 
DS* ~ QUTPUT 


LD[7:0] 5 -- QUTPUT 
LBR* \ \\ ly] OUTPUT 
LBG* Sh INPUT 


INPUT 


DSACK* 


Figure 6—2. Local Bus Cycle—Read 


6.5 | VMEbus/Local Bus Data and Port Size 


After receiving a valid slave select, the VICO68A examines the DS1/0*, A01, and LWORD* 
signals to determine the size and the alignment of the transfer. The VIC068A then drives 
the SIZ1/0 and LA[1:0] signals with the appropriate values. The SIZ.1/0 codes are given be- 
low: 


STZ1 STZO Transfer Size 


0 ) Longword 
0 1 Byte 

1 0 Word 

i 1 3-byte 


The ability to handle D32 transfers is configured in the SSiCRO[4]. If configured as a D32 
port, the VICO68A accepts any size VMEbus transfer. If programmed as a D16 port only, 
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the VICO68A will assert BERR* for all D32 requests. The VICO68A determines D32 and 
D16 from the LWORD* signal. 


The Latched Bus Interface 


When aslave read is performed, data is read from local memory and latched into the VME- 
bus data transceivers both internally and externally to the VICO68A. After DSACKi* is as- 
serted, the VICO68A begins the SAT delay. After this delay times out, the VICO68A asserts 
both DTACK* and LEDO. These signals are held until both DS1/0* are deasserted. 


During a normal (non-posted) slave write, the VICO68A asserts the LEDI signal immedi- 
ately after receiving a valid slave select latching the data into the data transceivers. 


Slave Write Posting 


The VICO68A is able to perform slave write posting. In this mode, the VICO68A, after re- 
ceiving a valid slave select, latches the incoming data (asserts LEDI) and immediately as- 
serts DTACK*. The VICQ68A requests the local bus and then performs the local write cycle 
independent of VMEbus activity. 


If aslave write post is requested while a previous slave write post is currently being serviced, 
DTACK‘* is not asserted until the local write is complete. At this point, the VICO68A posts 
the write normally. Slave write posts should be used with caution. If there was a problem 
with the local portion of the cycle (i.e., LBERR* was asserted), the initiator of the cycle may 
never know the the cycle did not complete since DTACK* was already asserted. 


Slave Acknowledge Timing (SAT) 


Once DSACKi* is asserted, the delay defined by SSiCR1[3:0] begins. After this delay ex- 
pires, DTACK* is asserted, and PAS* and DS* deassert. LEDO is also asserted if the slave 
cycle is aread. An assertion of any or both of the DSACKi* signals is considered an acknowl- 
edge and begins this timeout. The default value for these delays is 0. Usually delays need 
only be used for memory designs that use an advance acknowledge or late bus-error algo- 
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rithms. Once DTACK* is asserted, the VICO68A maintains DTACK* until the VMEbus 
‘DSi* signals are deasserted. 


If the LBERR* signal is asserted, the VICO68A asserts BERR* until the DSi* signals are 
deasserted. If LBERR* is asserted after either DSACKi* has been asserted, and the 
DSACK- to-DTACK delay has not yet expired, DTACK* is inhibited and the BERR* signal 
will be asserted on the VMEbus without delay. If the user employs some delayed LBERR* 
algorithm (such as late parity check), the SAT delay must be programmed sufficiently long 
to allow for this delay of LBERR*. 


Table 6—2. Buffer Control Signals: D32 VMEbus Slave Write Operation 


Data Path VMEbus Local Bus Address Data 
Size Stimulus Response Control Control Swap Control 
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ENIN* 
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Table 6—3. Buffer Control Signals: D32 VMEbus Slave Read Operation 


Data Path VMEbus Local Bus Address Data 
Size Stimulus Response Control Control Swap Control 
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Table 6—3. Buffer Control Signals: D32 VMEbus Slave Read Operation (continued) 
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Table 6—4. Buffer Control Signals: D16 VMEbus Slave Read Operation 
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Table 6—5. Buffer Control Signals: D16 VMEbus Slave Write Operation 
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—— VICO68A Control Register Access 


The VIC068A contains 58 8-bit internal registers addressable from the local bus. These reg- 
isters provide complete control and monitoring of the VICO68A. The seven Interprocessor 
Communications registers are also addressable from the VMEbus. 


Although the registers are 8 bits wide, the VICO68A always acknowledges a register access 
with both DSACKs. This is because the VICO68A registers are addressed on longword 
boundaries and occupy 32 bits of address space. 


When reading a register, the VICO68A delivers data on LD[7:0]. When writing data, the 
VIC068A must see data on LD[7:0]. Because of this, the VICO68A only acknowledges a reg- 
ister access that is addressed “correctly” according to the following table: 


SIZ1, SIZO VICO68A acknowledges if LA[1:0] is: 


00 00 
01 11 
10 10 
11 11 


This insures that data will be available to/from LD[7:0] according to 68K protocol. 


The VICO68A addresses given in this user’s guide are byte addresses located at the LA[1:0] 
= 11 position. This implies that if the registers are to be addressed through a longword ac- 
cess, LA[1:0] must be 0 0. If accessed though a word access, LA[1:0] must be 1 0. 


For example, if the variable vic contains the VICO68A register base address for a particular 
application, the following Motorola instructions would identically move the DMASR data 
(address = $BF) to the Motorola D0 register: 


move.b (vic,$bf), d0 
move.w (vic,$be), d0 


move.l (vic,$bc), do 
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Facilities 


The VICO68A contains three categories of interprocessor communication facilities (ICFs): 


¢ Interprocessor Communication Registers (ICRs) 
e Interprocessor Communication Global Switches (ICGSs) 


e Interprocessor Communication Module Switches (ICMSs) 


The ICRs are 8-bit registers that may be accessed from either the local bus or the VMEbus. 
The ICGSs and the ICMSs are switches that may be set to interrupt the local processor. 


These facilities are located in seven registers that are visible from both the local bus and 
the VMEbus. When accessed via the local bus, the registers are read/written by normal 
VIC068A register access methods. When accessed via the VMEbus, the ICFSEL* signal 
is used as a register select signal. The register addresses, when accessed from the local bus 
are not the same as when accessed from the VMEbus. The VICO68A contains an internal 
arbiter to arbitrate between local and VMEbus accesses to these facilities. 


Additional registers used for the ICFs are as follows: 


e ICGS Interrupt Control Register ICGSICR) 

e ICMS Interrupt Control Register (ICMSICR) 

e ICGS Interrupt Vector Base Register ICGSIVBR) 

¢ ICMS Interrupt Vector Base Register (ICMSIVBR) 

e Interprocessor Communication Switch Register (ICSR) 


Valid ICF Selection 


The ICFSEL* signal is used to signal that the VMEbus master desires access to the 
VICO68A interprocessor communication facilities. This signal is usually driven from VME- 
bus address decoders. When ICFSEL* is asserted, the VICO68A checks A[5:1] to determine 
what ICF is desired. Self-access to the ICF facilities is not detected by the VICO68A. The 
VICO68A then verifies the AM codes against the following table: 
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ICF AM code(s) 

ICR $29, $2D (A16, user or supervisory data) 
ICGS $2D (A16, supervisory data) 

ICMS $29, $2D (A16, user or supervisory data) 


Once a valid ICF select has occurred, the VICO68A then processes the request. The ICF 
VMEbus address is shown in Table 8-1, 


Table 8—1. ICF VMEbus Address Map 
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-Rinetion 
ICRO Access | 
ICR1 Access 
ICR2 Access 
ICR3 Access 
ICR4 Access 
ICR5 Access 
ICR6 Access 
ICR7 Access 


Clear ICGSO 
Set ICGSO 
Clear ICGS1 
Set ICGS1 
| Clear ICGS2 
Set ICGS2 
Clear ICGS3 
Set ICGS3 


Clear ICMSO 
Set ICMSO 
Clear ICMS1 
Set ICMS1 
Clear ICMS2 
Set ICMS2 
Clear ICMS3 
Set ICMS3 


Undefined/Reserved | 


8.2 Interprocessor Communication Registers 
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The VIC068A contains seven interprocessor communication registers (ICRs). These regis- 
ters are accessible from both the local bus and the VMEBUS. ICRs 4—0 are considered 
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general-purpose read/write registers. ICR5 is the VICO68A version/revision register. The 
value of this register indicates the mask revision of the device. ICR6 contains HALT and 
RESET status of the VICO68A. ICR7 provides semaphores for ICRs 5—0. These sema- 
phores are set whenever ICRs 5—0 are written. In addition, ICR7 also indicates VMEbus 
mastership and a mask for SYSFAIL*. Refer to Chapter 13 for detailed register descrip- 
tions. 


Interprocessor Communication Global Switches 


The ICGSs are software switches that may be set over the VMEbus to interrupt a group of 
VMEbus modules. 


When the VICO68A issues the global switches, it is performing a VMEbus byte-wide write 
to the pre-defined global switch address. 


If the global switch interrupts are enabled in the ICGSICR of the VICO68A slave, a local 
interrupt is generated on a clear-to-set transition of the selected switch. When acknowl- 
edged (FCIACK* asserted), the slave VICO68A handles the interrupt by returning the sta- 
tus/ID value from the ICGSVBR. See Chapter 9 for details on VICO68A interrupt genera- 
tion and handling. Once a switch is set, it must be cleared before it can be re-set. 


Because the global switches are meant to be issued to several modules, the VICO68A as 
VMEbus master must assert DTACK* to complete the VMEbus cycle. The VIC068A issues 
DTACK* if the ICFSEL* signal is asserted while performing the VMEbus master cycle. 


Notice that if a valid ICF select has occurred, A[2:1] selects the ICGS switch and AO (i.e., 
DS1* and DSO*) indicates whether the switch is to be set or cleared. That is, a byte-wide 
write to an even address clears the selected switch and a byte-wide write to an odd address 
sets the selected switch. 


The ICSR may be used to provide monitoring of the global switches. 


Interprocessor Communication Module Switches 


Like the ICGSs, the ICMSs are software switches that may be set over the VMEbus to inter- 
rupt the local processor. The module switches, however, are meant to be issued to a specific 
module. 
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As in the global switches, the VICO68A issuing the module switches performs a VMEbus 
byte-wide write to the pre-defined switch address. 


Because the module switches are meant for a specific module, the VICO68A as VMEbus 
slave (the module whose switch was just set) must assert the DTACK*. The VICO68A issu- 
ing the ICMS need not have its ICFSEL* signal asserted. 


The interrupt and addressing mechanisms are the same for ICMSs as they were for ICGSs. 


The ICSR may be used to provide monitoring of the module switches. Unlike the global 
switches, this register may be written by local resources to interrupt the CPU. 
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The VIC068A offers complete VMEbus and local bus interrupt generation and handling 
functions. In addition, the VICO68A also offers error and status interrupts for various 
VICO68A features. Local interrupt 2 (LIRQ2) may also be used as a periodic “heartbeat” 
timer. Significant control over the VICO68A interrupt gencration/handling capabilities 
through the control registers listed below (32 of the 59 VICO68A control registers are for 
interrupt generation/handling): 


e VMEbus Interrupter Interrupt Control Register (VIICR) 
e VMEbus Interrupt Control Registers 1-7 (VICR1—7) 

e DMA Status Interrupt Control Register (DMASICR) 

¢ Local Interrupt Control Registers 1—7 (LICR1—7) 

¢ ICGS Interrupt Control Register JTCGSICR) 

e ICMS Interrupt Control Register (ICMSICR) 

e Error Group Interrupt Control Register (EGICR) 

¢ ICGS Interrupt Vector Base Register (ICGSIVBR) 

e ICMS Interrupt Vector Base Register (ICMSIVBR) 

¢ Local Interrupt Vector Base Register (LIVBR) 

e Error Group Interrupt Vector Base Register (EGIVBR) 
e VMEbus Interrupt Request/Status Register (VIRSR) 

e VMEbus Interrupt Vector Base Registers 1—7 (VIVBR1-7) 


VMEbus Interrupter 


The VIRSR controls the assertion of the VMEbus interrupts. VIRSR[7:1] control the asser- 
tion (and deassertion if desired) of IRQ7—1 signals respectively. VIRSR[0] enables the set- 
ting and clearing of these bits. To issue an interrupt, both the interrupt bit and VIRSR[0] 
must be set. To clear an interrupt, the interrupt bit must be set and VIRSR[0] must be 
cleared. VIRSR[7:1] may also be read to indicate the status of pending VMEbus interrupts. 
For example, if vic contains the base address of the VICO68A registers, the following 68K 
code could be used to assert IRQ4*: 


$ 
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move.b #$11, (vic, $83) 
This code would clear the interrupt: 
move.b #$10, (vic, $83) 


Once the interrupt is issued, the handler for that interrupt proceeds with the interrupt ac- 
knowledge cycle. Once the VICO68A recognizes a valid interrupt acknowledge cycle 
(IACKIN* asserted), it places the status/ID vector, located in the VIVBRi, on the D[7:0] 
lines. The VICO68A is capable of issuing 8-bit status/[Ds only. The VICO068A uses a Re- 
lease-On-AcKnowledge (ROAK) for the normal deassertion of the IRQi* signals. 


More than one VMEbus interrupt may be issued or pending simultaneously by the same 
VICO68A interrupter. 


The VICO68A VMEbus Interrupt Handler 


The VIC068A may be enabled to handle VMEbus interrupts. If VICR1—7[7] is clear, the 
VICO68A handles all pending interrupts on that respective level. Only one VMEbus mod- 
ule should be configured to handle any given interrupt level per VMEbus system. 


The VIC068A performs D8 interrupt acknowledge cycles only. 


When the VICO68A detects a pending VMEbus interrupt, it performs the following func- 
tions: 


1. Assert the IPLi* signals with the value programmed in the VICRi. 


2. Wait for the assertion of the FCIACK* signal, which indicates the local processor is ac- 
knowledging a local interrupt. 


3. Once FCIACK* is asserted, sample LA[3:1] to determine the IPL value of local inter- 
rupt being acknowledged. 


4. If matched, obtain VMEbus mastership, assert IACK*, drive A[3:1]=interrupt-level 
and enable D[7:0] to the local data bus LD[7:0]. 


5. Once DTACK* is asserted by the VMEbus interrupter indicating the status/ID byte is 
valid on D[7:0], the VICO68A asserts DSACKi* to complete the local interrupt acknowl- 
edge cycle and indicates that the status/ID is available on LD[7:0]. 
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The LA[3:1] matching described in step 3 is discussed in section 9.3. 
Table 9—1 summarizes the VMEbus interrupt acknowledge cycle. 


Table 9—1. VMEbus Interrupt Acknowledge Cycle 


VIC068A Interrupter VIC068A Handler 


Generate IRQi* (write to 
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Local Interrupt Handler 


The VIC068A may be enabled to handle local interrupts in addition to VMEbus interrupts. 
Local interrupt handling is enabled through the LICRs 1-7. If bit 7 is cleared in any of these 
registers, the corresponding local interrupt is handled by the VICO68A. The local interrupts 
may be configured in a variety of ways including edge or level sensitivity, active High/Low 
levels, or rising/falling edges. The VICO68A may be configured to supply, or autovector, the 
status/ID. If VICO68A is configured to supply the status/ID vector, the vector is supplied 
from the LIVBR. Unlike the VIVBRs, this is a single register. The upper 5 bits are user-de- 
fined, and the lower 3 bits are dynamic to indicate the interrupt value (LIRQ7...LIRQ1, 
etc.). These lower 3 bits are place-holders only. They may not indicate the interrupt value 
if read, even during an interrupt acknowledge cycle. If the VICO68A is configured for auto- 
vectoring (VIC068A does not supply status/ID), the VICO68A asserts the LIACKO* signal 
after the interrupt is acknowledged (FCIACK* asserted) by the local processor. This should 
indicate to the interrupter to place the status/ID on D[7:0] signal lines. LIACKO* may be 
connected to the 68K AVEC signal for internal generation of the interrupt vector. 


Once the VIC068A detects LIRQi* asserted, and the VICO68A is enabled to handle that 
interrupt, the VICO68A proceeds as follows: | 


1. Assert the IPLi* signals with the value programmed in the LICRi. 


2. Wait for the assertion of the FCIACK* signal, which indicates the local processor is ac- 
knowledging a local interrupt. 


3. Once FCIACK* is asserted, sample LA[3:1] to determine the IPL value of local inter- 
rupt being acknowledged. 


4. If matched, 
- drive LD[7:0] with status/ID if enabled to supply vector and assert DSACKi™*. 
- or, assert LIACKO* if not enabled to supply vector (autovectoring). 


The LA[3:1] matching described in step 3 is required to distinguish an acknowledge from 
among multiple pending interrupts. If the value of LA[3:1] does not match the value of the 
IPL signals (see section 9.7 for positive/negative logic issues regarding the IPL signals), the 
VICO68A assumes the acknowledge is not for it. The 68K family of processors asserts 
LA[3:1], as described above, automatically. Zable 9—2 summarizes the local interrupt ac- 
knowledge cycle. 
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The Error/Status Interrupts 


The VICO68A is capable of generating local interrupts on certain error or status conditions. 
The error group interrupts include: 


¢ SYSFAIL* assertion. An interrupt is generated when SYSFAIL* is detected by some- 

thing other than the VICO68A. 

e ACFAIL* assertion. An interrupt is generated when ACFAIL* is detected. 

e Write post failure. An interrupt is generated when a master write post has failed due to 

a LBERR* or BERR’% assertion. 

° VMEbus arbitration failure. Aninterrupt is generated if the VICO68A is system control- 
ler and the VMEbus arbitration timeout timer expires. 


The IPL value asserted for these error group interrupts is contained in the EGICR. There 
is only one IPL value for the error group interrupts. 
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Interrupts 


The VICOQ68A contains two status interrupts: 


e The DMA complete interrupt. An interrupt is generated when a block transfer with lo- 
cal DMA is complete (successful or unsuccessful). The IPL value issued is also con- 
tained in the DMAICSR. 

e The Interrupter interrupt acknowledge. An interrupt is generated upon the acknowl- 
edgment of a previously issued VMEbus interrupt. The IPL value issued is contained 
in the VMEITCR. 


Upon local acknowledgment of both the error and status group interrupts, the VIC068A 
issues the status/ID byte located in the EGIVBR. EGIVBR[7:3] are user defined. 
EGIVBR[2:0] are dynamic to indicate the particular interrupt being acknowledged. 


Interrupt Priority Order 


The 29 interrupt sources of the VICO68A are grouped into 19 priority categories. With mul- 
tiple interrupts pending, the VICO68A issues the interrupts in the following order: 


Priority 
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Interrupt 


LIRQ7 

Error Group 
LIRQ6 

LIRQ5 

LIROQ4 

LIRQ3 

LIRQ2 

LIRQ1 

ICMS Group 
ICGS Group 
IRQ7 

IRQ6 

IRQ5 

IRQ4 

IRQ3 

IRQ2 

IRQ1 

DMA Complete 
VMEbus Interrupter 


Notice that the priority of the interrupts within the VIC068A is not dependent on the IPL 
values programmed in the interrupt control registers. This, combined with the fact that 
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VMEbus interrupt priority is also governed by the position of the module within a VMEbus 
system, makes determining actual interrupt priority for a given processor in a given VME- 
bus system flexible. 


If an interrupt is pending, and another higher-priority interrupt (according to the above 
table) is issued to the VICO68A, the VIC068A will change the state of the IPL lines to that 
of the higher-priority interrupt. The VIC068A, however, still handles the lower-priority in- 
terrupt if it is acknowledged before the higher one. If the lower-priority interrupt is being 
acknowledged (FCIACK* asserted) at the time of the assertion of the higher-priority inter- 
rupt, the IPL signals will not change until the interrupt acknowledge cycle is complete. 


While an interrupt is pending, all lower-priority interrupts subsequently issued are queued 
within the VICO68A and issued at the completion of the pending interrupt’s acknowledge 
cycle. 


Clock-Tick Interrupt Generator 


LIRQ2 may be enabled to function as a “heartbeat” interrupt generator issuing periodic 
interrupts. If the interrupt generator is enabled by configuring SSOCRO[7,6], the LIRQ2* 
pin is converted to an output and issues periodic interrupts in 50-, 100-, or 1000-Hz frequen- 
cies. This interrupt should be considered an edge-triggered interrupt since it may be deas- 
serted before the interrupt is acknowledged. The VIC068A may also be configured to han- 
dle the interrupt by enabling LIRQ2 in LICR2. In this case, the interrupt is considered to 
be like any other interrupt issued to the VICO68A and normal interrupt acknowledge proce- 
dures apply. 


Interrupt Control Registers 


The IPL values programmed in the interrupt control registers are positive logic values. This 
is unlike the value of the IPL signals asserted to the processor by the VICO68A, which are 
negative logic. The VICO68A performs this complementing of values internally. That is, if 
a value of 010 (positive logic 2) is programmed into an interrupt control register, the value 
of 101 (negative logic 2) is driven on the IPL signals. 


When local resources are acknowledging an interrupt and driving LA[3:1] with the level of 
the interrupt being acknowledged, LA[3:1] should contain the positive logic value of the in- 
terrupt. 
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Mask bits exist for every interrupt the VICO68A is capable of generating. These mask bits 
are set (interrupts disabled) after a global reset. When changing the level and/or polarities 


of the local interrupts, it is recommended that the interrupts be masked prior to this and 
re-enabled after. 
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The ability to transfer large blocks of data at a high-sustained transfer rate is paramount 
in today’s VMEbus market. When implemented properly, transfer rates exceeding 30 
Mbyte/sec can be obtained using a high-speed processor, high-speed memory and 
high-speed VMEbus interfaces such as the VICO68A. 


VICO068A Master Block Transfer 


The VICO68A can be configured for block transfers while the local processor is bus master. 
This is referred to asa MOVEM block transfer. The term MOVEM is derived from the Mo- 
torola 68K MOVEM (move multiple registers) instruction. The VICO68A can also become 
the local bus master and implement block transfers using DMA on the local side. This is 
referred to as block transfers with local DMA. For master VMEbus block transfers with local 
DMA, The VICO068A contains two 8-bit address counters that can automatically increment 
the address for both the local or CPU side and the VMEbus side. 


The VMEbus specification prohibits the crossing of 256-byte boundaries during block 
transfers without giving up the VMEbus or toggling the VMEbus AS*. The VICQ68A al- 
lows, with external logic, implementing block transfers that exceed the 256-byte limit. The 
VICO068A is able to give up the bus at the 256-byte limit (or any limit), then re-arbitrate for 
the bus at a programmed time later. The time between sub-block transfers is called the inter- 
leave period. The total number of bytes to be transferred is called the block transfer length. 
The number of VMEbus cycles between interleave periods is called the burst length. 


The VIC068A also allows for single-cycle VMEbus cycles to be performed during the inter- 
leave period. This feature is called the dual-path feature and requires external logic such 
as either the VAC068A or the CY7C964. As the name implies, the dual-path feature re- 
quires that a dual address path exist so that the block transfer address is not lost if a local 
interleave cycle is performed. Slave cycles can be interleaved between master block transfer 
bursts without external logic or programming. 
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The VICO68A only supports D32 and D16 block transfers. D8 block transfers are not sup- 
ported. 


VICO68A registers relevant to master block transfers are as follows: 


e Block Transfer Control Register (BTCR) 

e Block Transfer Definition Register (BTDR) 

¢ Release Control Register (RCR) 

e Block Transfer Length Registers (BTLRs) 

e Local Bus Timing Register (LBTR) 

e Slave Select 0 Control Register 1 (SSOCR1) 

e DMA Status Register (DMASR) 

e DMA Status Interrupt Control Register (OMASICR) 


It is important to note that the BTLRs contain the number of bytes to be transferred, and 
the burst length in the RCR contains the number of VMEbus cycles, independent of the 
number of bytes per cycle. 


Block Transfers with Local DMA 


The block transfer with local DMA is a block transfer in which the VICO68A becomes not 
only the VMEbus master but the local bus master as well. Upon becoming the local bus mas- 
ter, the VICO68A accesses memory in a DMA-like fashion. As in any DMA operation, this 
increases the throughput of a system by making memory accesses memory-speed depen- 
dent, as opposed to processor-speed dependent. As in any block transfer, the VMEbus slave 
needs to be enabled for block transfers. 


After the VICO68A registers are initialized, a VMEbus write must be performed to the 
VMEbus destination address with the local starting address as the data. This is referred to 
as a pseudo write cycle (since an actual VMEbus write is not performed) or the BLT initial- 


ization cycle. This pseudo cycle must be a VMEbus write. A read cycle would not place the 


correct data on the local data bus. Figure 10—1 shows the BLT initiation cycle. This pseudo 
cycle only starts the block transfer mechanisms and loads the addresses. Since any assertion 
of MWB* after BTCR[6] is set is interpreted as the pseudo cycle, it is important that no nor- 
mal VMEbus read/writes be performed until after the completion of the block transfer, or 
during the next interleave period if the dual-path feature (described later) is enabled. It also 
may be necessary to disable interrupts or have an interrupt service routine that saves the 
block transfer registers. 
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Figure 10—1. Master Block Transfer with Local DMA Initiation Cycle 


During the pseudo write, the VICO68A loads the values on the LA[7:0] into its internal 
VMEbus address counter and asserts LADO to signal external latches to load the remain- 
der of the LA[+:8] as the VMEbus address. The VIC068A at this time also loads the values 
of LD[7:0] into internal local address counters and asserts BLT™ to latch the remainder of 
the LD[ +:8] as the local address. The VICO68A then asserts the DSACKi* signals to termi- 
nate the local cycle, and requests the VMEbus. After the VMEbus is granted, the local bus 
is requested by asserting LBR*. After the local bus is granted, the VICO68A drives the local 
DMA address onto the local address bus. External logic should decode BLT*, LBG*, PAS*, 
LAEN, and the FCi signals to drive the upper portion of the address lines. See Section 
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10.1.1.8.1.3 for more details. The VICOQ68A then accesses the local data by asserting the 
local address and data strobes. The local resource then acknowledges the VICO68A that 
local data has been read or written by asserting the DSACKi* signals. Local data is held in 
the interface while the local address is incremented. 


DMA Burst Length 


Recall that the VICO68A is able to divide block transfers into a programmable number of 
bursts. The length of a burst is programmable from 1 to 64 cycles through writing RCR[5:0]. 
Clearing these bits (the default value) implies a burst length of 64, not 0. The burst count 
is independent of the number of bytes transferred per cycle. 


Block Transfer Length 


The total length of a block transfer is programmed separately from the burst length. The 
length is programmed by writing the BTLRs. The LSB of the number is programmed into 
register BTLR1. Since the VICO68A does not support D8 block transfers, if BTLR1[0] is 
set, the BILRs are ignored and only a single burst will be performed. 


256-Byte Boundary Crossing on the VMEbus 


The VMEbus specification prohibits the crossing of 256-byte address boundaries. It is possi- 
ble, when transferring large amounts of data, to simply deassert the AS* at the boundary 
crossing and reassert it after the address has incremented without releasing the VMEbus. 
In this case, BBSY* is held Low so that VMEbus mastership is not lost during the toggle 
of the AS*. Once the boundary has been crossed, the VICO68A releases BBS Y* (if confi- 
gured for RWD) after AS* is reasserted. The VICO68A, when enabled for VMEbus bound- 
ary crossing in the BTDR, does this without any user intervention. External circuitry is re- 
quired to increment any address bits other than the lower 7 bits driven by the VICO68A. 
LADO, ABEN%, and the FCi function codes may be used to control the loading, holding, 
and incrementing of external latches and counters. During the VMEbus cycle before the 
boundary crossing, LADO will toggle. External counters should increment after two edge 
transitions of LADO. This is because LADO pulses Low if dual-path is not enabled and 
pulses High if dual-path is enabled. If the VACO68A or CY7C964 is used in conjunction with 
the VIC068A, no external hardware for boundary crossing is required. 


256-Byte Boundary Crossing on the Local Bus 


Just as the VICO68A allows for 256-byte boundary crossing on the VMEbus, similar provi- 
sions are made for the local address bus. Local boundary crossing is enabled in the BTDR. 
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External circuitry is again required to increment any address bits other than the lower 8 bits 
driven by the VIC068A. BLT* and the FCi function codes may be used to control the loading 
and incrementing of these upper address bits. During the local cycle before the boundary 
crossing, the BLT* will toggle. External counters should increment on the falling edge of 
BLI™*. If the VACO68A or CY7C964 is used in conjunction with the VICO68A, no external 
hardware for boundary crossing is required. 


Interleave Period 


The time between bursts is known as the interleave period. The length of the interleave pe- 
riod is configurable in RCR[5:0]. During the interleave period, slave cycles can be per- 
formed. Master cycles are allowed if the dual-path feature is enabled. 


Dual Path 


Normally, during the interleave period no VMEbus master cycles are allowed by the 
VICO68A. All requests for VMEbus master cycles are DEDLKed by the VICO68A. If, how- 
ever, the VICO68A is configured for dual-path operation, the VICO68A will allow master 
cycles. If the dual-path option is to be used, external logic such as the VAC068A or 
CY7C964 is required to maintain the local and VMEbus addresses at the completion of the 
last burst. If the VICO68A is enabled for local and VMEbus address boundary crossing, the 
external counters (assuming all 32 bits are handled by counters) may be used. If the 
VAC068A is used in conjunction with the VICO68A, no external hardware is required for 
the dual-path option. 


All VMEbus interrupt acknowledge cycles are DEDLKed by the VIC068A whether dual- 
path is enabled or not. 


The Block Transfer with Local DMA Enable Bit 


When the BLT enable bit (BTCR[6]) is set, any assertion of MWB* (qualified by PAS* and 
DS*) will begin the block transfer. Special care must be taken to insure that this bit is set 
and cleared as close as possible to the actual block transfer. This means that the BLT enable 
bit must be cleared directly after the completion of the block transfer. This is important if 
retry logic is employed for deadlocked VMEbus transfers. For example, if an attempted 
VMEbus cycle is DEDLKed during an interleave period when dual-path is not enabled, the 
processor, such as a 68K processor, may continually retry the cycle waiting for the VICO68A 
to complete the block transfer. At the completion of the block transfer, this retry could initi- 
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ate another block transfer since the BLT enable bit has not been cleared. For this reason, 
retry logic may have to be disabled during block transfers with local DMA. 


10.1.1.8 Example Configurations 


The following paragraphs further explain some application details regarding the different 
modes of block transfer operation. 


10.1.1.8.1 Boundary Crossing Disabled 


This is the simplest form of the block transfer with local DMA. In this mode, block transfers 
are restricted to those that do not cross a 256-byte boundary on either the local bus or the 
VMEbus. Enabling dual path has no effect since there will not be an interleave. This cycle 
is initiated by writing the following registers on the master module: 


e BTCR, to set up block transfer 

e BTDR, to set up block transfer 

e BTLRs, to configure length of block transfer 

¢ LBTR, to configure local timing 

e SSOCR1, to configure programmable delays 

¢ DMASR, for DMA status 

¢ DMASICR, to enable DMA complete interrupt 


| To enable the slave module for block transfers, configure the SSOCRO or SS1CRO register 
in the slave’s VICO68A as appropriate. 


10.1.1.8.1.1 Sample 68K Code (Write) 


If we assume that the VICO68A registers start at a base location of vic_reg, a sample of 68K 
code that would configure the VIC068A for a block transfer with local DMA could be as 
follows: 


, Set up VICO68A to block transfer 128 
; bytes in the BTLRs. 
move.b #$00, (vic reg, $db) 
move.b #580, (vic_reg, $df) 


; Disable boundary crossing and dual 
; path in the BTDR. This is the default configuration, 
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; but it is good to confirm the value. 
move.b #$00, (vic reg, Sab) 


; Configure the local bus timing for: 
; PAS* asserted time = 90ns 
; PAS* deasserted time = 45ns 
; DS* deasserted time = 15ns 
; in the LBTR. 
; (These were probably set up at 
; power-up configuration) 
move.b #$44, (vic _reg, $a7) 
+ Configure: for: 
; no interleave period 
7; write to VMEbus 
; and enable block transfer w/ local 
; DMA in the BTCR. 
move.b #$40, (vic_reg, $d7) 


After the block transfer bit is set, the local processor performs a 32-bit write to the VMEbus 
location. This causes MWB* to be asserted to the VICO68A, which then requests the VME- 
bus. Any VMEbus access through the VIC068A then causes the VICO68A to enter the block 
transfer mode. It is important that this first transfer contain the starting address of local 
memory, not the data to be transferred. 


If the 68K AO register contains the local starting address and VME contains the VMEbus 
starting address, then the following instruction can be used to start the block transfer. 


; Start the block transfer 
move.l vme, Al 
move.l local, AO 
move.l (AQ), (Al) 


The local processor can check for the end of the block transfer by checking the DMASR. 
The following code does this: 
, Test the DMA bit of the DMASR. 

LOOP : 


btst #0, (vic_reg, SBF) 
bne LOOP 


Also, the VICO68A can be programmed to issue an interrupt to the local processor to indi- 
cate the end of the transfer. Use the DMSICR to enable this operation. 
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10.1.1.8.1.2 Sample 68K Code (Read) 


For this example, the set-up is the same as in the previous example with the exception that 
the BTCR would be set as follows: 


; Configure for: 
; no interleave period 
; read from VMEbus 
; and enable block transfer w/ 
; local DMA in the BTCR. 
move.b #$50, (vic _reg,$d7) 


The transfer could be started with the same code fragment used for the write example. As 
before, the completion of the DMA could be indicated by testing DMASR[0], or by an inter- 
rupt. 


10.1.1.8.1.3 External Hardware Implementation 


Figure 10—2 shows the hardware required for implementing the block transfers described 
above. The only additional logic required is for latching the upper address bytes, LA[31:8]. 
Notice that for normal transfers, the 543 drives the address bus. For block transfers, the 
address bus is driven by the ’373. The ’373 is loaded from LD[31:8] at the assertion of BLT™*. 
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Figure 10—2. Minimum BLT Logic 
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10.1.1.8.2 Boundary Crossing Enabled, Dual-Path Feature Disabled 


This mode allows implementing block transfers that are larger than the 256 bytes restricted 
by the VMEbus specification. The VICO68A does this by giving up the VMEbus after a 
256-byte burst (or any size burst) and re-arbitrating for it at a later time (specified in the 
BTCR). The VIC068A system keeps track of all information required during the transfer 
so no additional software overhead is required. Some of the additional logic required for 
this operation consists of external counters that increment the LA[+:8] and A[+:8] count- 
ers as required. The VIC068A counts the lower 8 address bits only. 


This cycle is initiated by writing the following registers on the master module: 


e BTCR, to set up block transfer 

e BTDR, to set up block transfer 

¢ BTLRs, to configure length of block transfer 

e LBTR, to configure local timing 

e RCR, to specify burst length 

e SSOCRI1, to configure programmable delays 

¢ DMASR, for DMA status 

e DMASICR, to enable DMA-complete interrupt 


Notice that the RCR must now be written to in order to specify the burst length. 
The slave module must always be enabled for block transfers. 


The software set-up for this operation is very similar to that of any block transfer with local 
DMA. The RCR must be written to specify the burst length. 


10.1.1.8.2.1 Sample 68K Code (write) 


If we assume that the VICO68A registers are at vic_reg, as in the previous example, a sample 
of 68K code that would configure the VICO68A for a block transfer with local DMA and 
boundary crossing could be as follows: 


, set up VICO68A to block transfer 512 
; bytes in the BTLRs. 
move.b #$02, (vic _reg, $db) 
move.b #800, (vic_reg, $df) 


; Specify a burst length of 64 cycles 


10-9 


SS Cypress VIC068A Block Transfer Functions 


10.1.1.8.3 


j in the RCR 
; ($00 specifies 64 cycles) 
move.b #$00, (vic_reg, $d3) 


; Enable boundary crossing for both 

; the local bus and the VMEbus. 

; Disable dual path. Use the BTDR 
move.b #S0c, (vic_reg, Sab) 


; Configure the local bus timing for: 
; PAS* asserted time = 90ns 
; PAS* deasserted time = 45ns 
; DS* deasserted time = 15ns 
; an Che LBIR. 
move.b #$44, (vic_reg, $a7) 


, Configure. for: 
; interleave period = 0 
; write to VMEbus 
; and enable block transfer w/ local 
; DMA using the BTCR. 
move.b #$40, (vic_reg, $d7) 


As in any block transfer with local DMA, the VMEbus is requested at the assertion of 
MWB. In the above example, two bursts of 256 bytes (64 cycles of longwords) are per- 
formed. Between these bursts, an interleave time of “0” was specified. In this case, the 
VMEbus is immediately requested after it is given up after the first burst and the local bus 
will not be released. If a VMEbus master cycle is attempted during the interleave period, 
it will be DEDLKed (dual-path is not enabled). 


The block transfer could be started as in any of the previous examples. Program the 
VICO068A to issue an interrupt or check for the completion of the transfer with the DMASR. 


Notice that no additional software overhead is required (with the exception of writing the 
RCR) to perform a boundary crossing block transfer. 


Boundary Crossing Enabled, Dual-Path Enabled 


This mode of operation is similar to that of the previous example except that master cycles 
are allowed during the interleave period. If a master cycle is desired (MWB* asserted), the 
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VMEbus is requested and the transfer takes place like any other master cycle. A request 
for a master cycle is DEDLKed if dual-path is not enabled. 


The same registers that were used in the previous example are used in this example. 
Namely: 


e BTCR, to set up block transfer 

e BTDR, to set up block transfer 

e BTLRs, to configure length of block transfer 

e LBTR, to configure local timing 

e RCR, to specify burst length 

e SSOCR1, to configure programmable delays 

¢ DMASR, for DMA status 

e DMASICR, to enable DMA-complete interrupt 


The required software set-up is no different from that of any block transfer with local DMA 
except that the dual-path bit (BTDR[0]) must be enabled. 


10.1.1.8.3.1 Sample 68K Code (Write) 


A sample of 68K code that would configure the VICO68A for a block transfer with local 
DMA with boundary crossing and dual-path could be as follows: 


, Setup VICQ68A-to block transter 512 
; bytes in the BTLRs. 
move.b #$02, (vic _reg, $db) 
move.b #300, (vic reg, $df) 
; Specify a burst length of 64 cycles 
; in the RCR. 
; ($00 specifies 64 cycles) 
move.b #500, (vic_reg, $d3) 


; Enable boundary crossing for both 

; the local bus and the VMEbus. 

; Disable dual path. Use the BTDR. 
move.b #$0d, (vic_reg, Sab) 


; Configure the local bus timing for: 
; PAS* asserted time = 90ns 
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; PAS* deasserted time = 45ns. 
; DS* deasserted time = 15ns 
; in the LBTR. 
move.b #$44, (vic _reg, $a7). 


, COnkigure ‘for: 
; interleave period = 1000ns 
; write to VMEbus 
and enable block transfer w/ local 
; DMA uSing the BTCR. 
move.b #$44, (vic_reg, $d7) 


The VMEbus is requested at the assertion of MWB*. 


In this scenario, a block transfer of 512 bytes is performed in two blocks of 256 bytes. During 
the interleave period (1000 ns), master cycles can be performed. 


10.1.1.9 D16 Block Transfers 


The VICO68A is capable of performing D16 block transfers. If the WORD* signal is as- 
serted during the initiation cycle, the VICO68A performs the block transfer with D16 proto- 


col on the VMEbus. 


The SWDEN* and ISOBE* signals can be configured to alternately toggle between the 
lower and the upper word banks, or swap all data to the upper word bank. If SSOCRO[4] 
(D32 enable) is set, SWDEN* and ISOBE* will toggle for 32-bit memory. If it is cleared, 
the data will not switch between the upper and lower banks; only SWDEN* is asserted. 


10.1.1.10 Data Acquisition Delays 


The programmable delays in SSOCR1 take on different meanings depending on whether the 
system is reading, writing, or even whether it is the first transfer or subsequent transfers. 
During block transfer writes, the MBAT timin g reflects the minimum delays. The actual de- 
lays will depend on the speed in which DTACK* for the previous cycle is asserted. Notice 
that the VICO68A asserts the DS* signals before the DTACK* signal has been asserted in 
an attempt to read-ahead the next data. During the read-ahead cycle, the VIC068A cannot 
deassert the LEDO and DS* signals before DTACK* is, asserted from the previous cycle. 


Master Write Block Transfer (MBAT1/0) 


DSACKi*(L) & DS*(L) to DS*(H) 
DSACKi*(L) & DS*(L) to LEDO(H) 
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DSACKi*(L) & DS*(L) to DSi*(L) 
DSACKi*(L) & DS*(L) to LA(7:0) 


Master Read Block Transfer (MBAT1/0) 


DSACKi*(L) & DS*(L) to DS*(H) 
DSACKi*(L) & DS*(L) to LEDI(H) 
DSACKi*(L) & DS*(L) to DSi*(L) 
DSACKi*(L) & DS*(L) to LA(7:0) 


The terms MBAT refer to the following bit fields: 


MBATO = SSiCR1[3:0] 
MBATI1 = SSiCR1[7:4] 


Figures 10—3 through 10—6 demonstrate these delays. See Chapter 14 for the actual AC 
performance specifications. 


MOVEM Block Transfers 


The MOVEM block transfer is one in which the local CPU continues to be the local bus 
master. The VMEbus block transfer protocol is the same as it was for block transfers with 
local DMA. This cycle is initiated by writing the registers: 


e RCR, to configure burst length 
e BTCR, to configure block transfer 


Once BTCR[5] is set, the first assertion of MWB* qualified with the assertion of PAS*, 
causes the VIC068A to start the MOVEM transfer. The MOVEM block transfer will termi- 
nate if any of the following occur: 


e BTCR{5] is cleared 
e BERR’ is asserted 


e any local bus cycle occurs in which MWB* is not asserted 


BTLR1/0 are not used for MOVEM block transfers. During MOVEM block transfers, 
there is no latching of addresses. The VICO68A passes the local address onto the VMEbus 
address lines directly. 
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Figure 10—3. Master Block Transfer—Read, First Cycle 
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Figure 10—4. Master Block Transfer—Read, Second and Subsequent Cycles 
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Figure 10—5. Master Block Transfer—Write, First Cycle 
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Figure 10—6. Master Block Transfer—Write, Second and Subsequent Cycles (Fast Slave) 
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Figure 10—7. Master Block Transfer—Write (Slow Slave) 
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10.1.2.1 Sample MOVEM 68K Code 


10.1.3 


If, for example, we assume the VICO68A registers start at the base address vic_reg, a sample 
of 68K code that would configure a MOVEM block transfer and dump the word contents 
of the 68K dO through d7 registers to memory could be as follows: 


; Write burst length in to the RCR. 
move.b #$0f, (vic_reg, $d3) 

; Set the MOVEM bit in the BTCR. 
move.b #$20, (vic_reg, $d7) 

; Perform the MOVEM instruction. 

; (a0 contains the destination 

; address) 
movem.1 Oxffff, (a0) 


; Clear the MOVEM bit. 
move.b #500, (vic_reg, $d7) 


Buffer Control Signals During Master Block Transfers 


The buffer control signals provide latching and bus-driving control for the address and data 
lines on both local and VMEbus sides. For MOVEM block transfers, the buffer control sig- 
nals are identical in behavior to that of normal master transfers. For block transfers with 
local DMA, the behavior of the buffer control signals may act slightly differently. When us- 
ing block transfers with local DMA, the loading, holding, and incrementing of the address 
counters and latches is controlled by LADO, ABEN* and the FC2/1 function codes. 


Initialization Cycle 


LADO is asserted as a result of PAS*, DS*, and MWB* being asserted for the initiation 
cycle. 


VMEbus Read (Local Write) 


LEDIis asserted as a result of the VMEbus DTACK* being asserted by the slave, indicating 
that valid data is available on the VMEbus. LEDI is deasserted as a result of MBAT1/0 ex- 


piring. 
VMEbus Write (Local Read) 


During block transfer writes, the MBAT timing reflects the minimum delays. The actual de- 
lays will depend on the speed in which DTACK* for the previous cycle is asserted. The 
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VICO68A asserts the DS* signal before the DTACK* signal has been asserted in an attempt 
to read-ahead the next data. During the read-ahead cycle, the VICO68A cannot deassert the 
LEDO and DS* signals before DTACK* is asserted from the previous cycle. 


Performing Block Transfers to VMEbus Slaves Not Supporting Block 
Transfers 


The VIC0O68A may be used to perform block transfers with local DMA to cards that do not 
accept block transfers. This is accomplished by performing the block transfer in bursts of 
1 and using single-cycle AM codes (set BTDR[0]). This makes the VMEbus data appear 
to be single-cycle data, but data is transferred on the local bus by DMA. Because the 
VICO68A is in a block transfer mode, the LADO signal operates by deasserting after DS* 
is asserted (recall that the address for single-cycle transfers must be held for the duration 
of the cycle, but for block transfers the slave is responsible for latching the address at the 
beginning of the cycle). When the VIC068A is configured for bursts of 1, LADO may be 
configured to behave differently depending on certain register configurations. If BTDR[3] 
is set (VMEbus boundary crossing enabled), LADO is deasserted when DSi* is asserted for 
the final transfer. If BTDR[3] is clear, LADO will hold until the final DTACK* of the final 
transfer. Therefore, it is recommended that boundary crossing be disabled when perform- 
ing these burst-of-1 transfers to non-block slaves. 


VICO068A Slave Block Transfers 


The VICO068A as a slave may be programmed in one of three modes for block transfers: 


e does not support block transfers 

¢ supports block transfers, but emulates a standard transfer on the local slave side (toggle 
PAS* and DSACKi* for each transfer) 

¢ supports block transfers in a DMA-type mode where PAS* and DSACKi* are asserted 
throughout the cycle and not toggled 


The VICQ68A contains a slave block-transfer address counter separate from either of the 
address counters used for master block transfers. This counter, initialized by the VMEbus 
address, drives the local bus during the slave block transfer, and is incremented by the 
amount of data transferred with each local acknowledgement. 
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Figure 10—8. Slave Block Transfer—Read, First Cycle 
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Figure 10—9. Slave Block Transfer—Read, Second and Subsequent Cycles 
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Figure 10—10. Slave Block Transfer—Read, Slow Master 
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Figure 10—11. Slave Block Transfer—Write, First Cycle 
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Figure 10—12. Slave Block Transfer—Write, Second and Subsequent Cycles 
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The timing for the slave’s response to a block transfer is the same for that of a master block 
transfer with local DMA. VICO68A registers relevant to slave block transfers are as follows: 


e Slave Select Control Registers (SSOCRi, SS1CRi) 
¢ Local Bus Timing Register (LBTR) 


The DMASR, DMASIR, RCR, BTCR, and the BTLRs are not used for slave block trans- 
fers. Slave block transfers that cross 256-byte boundaries are not supported in accordance 
with the VMEbus specification. 


—" 


0.3. Buffer Control Signals During Slave Block Transfers 


When the VICO68A is selected as a valid slave, LADI is asserted to latch the first address. 
From that point on, the VICO68A increments the lower 8 local address bits for each transfer. 
The data latches work as follows: 


VMEbus Write (Local Write) 


LEDI is asserted as a result of the VMEbus DSi* being asserted. LEDI is deasserted as a 
result of SBAT1/0 expiring. 


VMEbus Read (Local Read) 


Similar to master block transfer writes, the VICO68A attempts to read ahead the next data 
while the cycle is completing on the VMEbus. If DSi* from the previous cycle is not deas- 
serted before SBAT1 expires for the read-ahead cycle, LEDO and DS* are deasserted at 
the deassertion of DSi*. If DSi* is deasserted before SBAT1 expires, LEDO and DS* are 
deasserted at that point. 


10.4 Using the VACO068A for Additional Block Transfer Support 


The VACO068A is ideally suited for applications that require the extended block transfer fea- 
tures. A VICO68A/VAC068A VMEbus interface requires no additional logic for incorpo- 
rating 


¢ local boundary crossing 
¢ VMEbus boundary crossing 
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e dual-path feature 


See the VAC068A section of this user’s guide for further details on block transfer functions 
with the VAC068A. 


—\ 


0.5 Using the CY7C964 for Additional Block Transfer Support 


The CY7C964s are perfect companion chips for designs for which all of the VAC068A’s 
functionality is not required, or for designs that cannot incorporate the VACO068A’‘s address 
mapping. 

The CY7C964 provides all logic necessary for 


e local boundary crossing 
e VMEbus boundary crossing 
e dual-path functionality 


See the CY7C964 User’s Guide for details on a VICO68A/CY7C964 interface. 
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The VICO68A is capable of performing DMA transfers between local memory and another 
local resource such as an I/O device. This mode cannot be used for memory-to-memory 
DMA transfers without external logic. This is because the VICO68A only drives a single AS* 
and DS* and includes only one local address counter. 


Module-based DMA transfer is very similar to the VMEbus block transfer with local DMA 
discussed in Chapter 10. Here is a summary of the main differences: 

1. enabled by setting BT'CR[7] 

does not use the VMEbus as the source/destination 

ASIZ1 is used as the acknowledge for the second resource 


ASIZO is used as the bus-error signal for the second resource 


a a 


after registers are initialized, the operation is started by asserting the BLI™ signal (as 
opposed to the MWB* signal) 


VICO68A registers relevant to module-based DMA transfers are: 


e Block Transfer Control Register (BTCR) 

¢ Block Transfer Definition Register (BTDR) 

¢ Release Control Register (RCR) 

e Block Transfer Length Registers (BTLRs) 

¢ Local Bus Timing Register (LBTR) 

e Slave Select 0 Control Register 1 (SSOCR1) 

e DMA Status Register (DMASR) 

e DMA Status Interrupt Control Register (DMASICR) 


It is important to note that the BTLRs contain the number of bytes to be transferred, and 
the burst length in the RCR contains the number of VMEbus cycles, independent of the 
number of bytes per cycle. 


11-1 


11.2 


11.2.1 


¢ re, Module-Based DMA Transfers 


RESS 
SEMICONDUCTOR 


BLI* Assertion Cycle 


Once the DMA configuration is set up and BTCR[7] is set, an assertion of BLI* causes the 
VICO068A to enter the module-based DMA mode and the VICO68A captures the contents 
of LD[7:0] as the lower byte of the address. This assertion of BLI* should also cause exter- 
nal logic to latch the remainder of LD[31:8] as the local address. Once the DMA mode is 
entered, the VICO68A will request the local bus. Once the local bus is obtained, external 
logic should drive the local address bus with the newly captured address. The FC2/1* signals 
may be used to further qualify the driving of the local address bus. If the DMA transfer is 
a dual-address transfer, the assertion of BLT* should cause the LA[31:0] to be latched in 
external latches. | 


Module-Based DMA Transfer Flow Diagrams 


The following paragraphs describe a typical flow for module-based DMA transfers. The 
term device refers to the I/O device (or possibly memory) that is to be the second source or 
destination (asserting ASIZ0/1). The term module refers to all other logic controlling such 
things as local arbitration, memory control, and VICO68A set-up. 


DMA Memory Read 


For a DMA memory read operation, the VICO68A acts as a DMA controller for a 
memory-to-device transfer. In this mode, the VIC068A asserts the DS* signal to signal a 
read from local memory. Once this data is available, the module asserts DSACKi*. The de- 
vice, detecting DSACKi* asserted, captures the data and deasserts ASIZ*. This continues 
until the transfer is complete. 


Once the DMA operation is configured and BTCR[7] is set, the following events occur for 
a DMA memory read. 


Initialization: 


The Module 
1. place DMA target address on LA[31:0] 


2. drive R/W* signal High for a read operation 
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3. assert PAS* 
4. place memory address on LD[31:0] 
5. asserts DS* 
6. assert BLT* 
7 


. capture remainder of LD[31:8] as local address 


The VIC0O68A 

8. detect BTCR[7] = 0 and BLI™ asserted 

9. capture LD[7:0] into internal address counter 
10. assert BLT* 

11. assert LBR* 

12. assert DSACK1/0* 

13. wait for LBG* 


The Module 
14. complete local cycle, assert LBG* 


15. release BLT* (it remains asserted however because the VICO68A is still asserting it) 


The VICO68A 

16. detect LBG*, wait for local cycle to complete 
17. start PAS* and DS* minimum High delays 
18. drive LA[7:0] with DMA start address 

19. drive R/W* High (according to BTCR[4]) 
20. drive FCi* and SIZ 


The Module 
21. detect LAEN*, FCi* 
22. drive LA[31:8] with DMA start address 


First read: 


The VIC068A 
23. assert PAS*, DS* 
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The Module. 
24. read data from memory 


25. assert DSACKi* 


The Device 
26. wait until ready to transfer data 
27. assert ASIZO 


The VIC068A 
28. start and complete DMAATO delay 


29. deassert DS* 


The Device 
30. detect DS* High 


31. capture data 


The VICO68A 
32. update address and burst counters 


The Device 
33. deassert ASIZO 


Second and Subsequent Transfers: 


The VICO68A 
34. detect ASIZO High 


35. wait for DS* High time 
36. assert PAS*, DS* 


The Module 
37. read data from memory 


38. assert DSACKi* 
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The Device 
39. wait until ready to accept data 


40. assert ASIZO 


The VICO68A 
41. start and complete DMAAT1 delay 
42. deassert DS* 


The Device 
43. detect DS* High 
44. capture data 


The VICO68A 


45. update address and burst counters 


The Device 
46. deassert ASIZO 
47. continue if needed (go to 34) 


For multiple burst transfers, the VICO68A will 
48. toggle BLT™ if at a page boundary crossing 
49. release local bus and deassert LBR* 

50. wait interleave period (in BTCR[3-0]) 

51. assert LBR* 

52. continue if needed (go to 16) 


Otherwise, if the DMA is complete, the VIC068A will 
53. deassert BLT* 


54. release local bus and deassert LBR* 


DMA Memory Write 


For a DMA memory write operation, the VICO68A acts as a DMA controller for a de- 
vice-to-memory transfer. In this mode, the device must detect that a memory write is occur- 
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ring and make the data available on the local data signals. Once this data is available, the 
device asserts ASIZO signal. The VICO68A, detecting ASIZO asserted, asserts DS*, enab- 
ling the module to write the data. 


Once the DMA operation is configured and BT'CR[7] is set, the following events occur for 
a DMA memory write. 


Initialization: 


The Module 
1. place DMA target address on LA[31:0] 
. drive R/W* Low for a write operation 


. assert PAS* 


Z 
3 
4. place memory address on LD[31:0] 
5. assert DS* 

6. assert BLT* 

7 


. capture remainder of LD[31:8] as local address 


The VICO68A 

8. detect BT'CR[7] = 0 and BLI™ asserted. 

9. capture LD[7:0] into internal address counter 
10. assert BLT* 

11. assert LBR* 

12. assert DSACK1/0* 

13. wait for LBG* 


The Module 
14. complete local cycle, assert LBG* 


15. release BLI* (it remains asserted, however, because the VIC068A is still asserting it) 


The VICO68A 


16. Detect LBG*, wait for local cycle to complete 
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17. start PAS*/DS* minimum High delays 
18. drive LA[7:0] with DMA start address 
19. drive R/W* Low (according to BTCR[4]) 
20. drive FCi*, and SIZ 


The Module 
21. detect LAEN*, FCi* 
22. drive LA[31:8] with DMA start address 


First write: 


The VICO68A 
23. assert PAS* 


The Device 
24. access data to be written to local memory 


25. assert ASIZO 


The VICO68A 
26. detect ASIZO asserted 
27. assert DS* 


The Module 
28. write data to memory 


29. assert DSACKi* 


The Device 
30. detect DS* asserted 
31. deassert ASIZO 


The VIC068A 
32. detect ASIZO deasserted, DSACKi* asserted 
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33. start and complete DMAATO0 delay 
34. deassert DS* 


35. update address and burst counter 


The Device 
36. detect DS* deasserted 


Second and subsequent cycles: 


The Device 
37. access data to be written to local memory 


38. assert ASIZ0 


The VICO68A 
39. detect ASIZO asserted 
40. assert DS* 


The Module 
41. write data to memory 


42. assert DSACKi* 


The Device 
43. detect DS* asserted 
44. deassert ASIZO 


The VIC068A 


45. detect ASIZO deasserted, DSACKi* asserted 


46. start and complete DMAATO delay 
47. deassert DS* 


48. update address and burst counters 


The Device 
49. detect DS* deasserted 


50. continue if needed (go to 37) 
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For multiple burst transfers, the VICO68A will 
51. toggle BLT, if at a page boundary crossing 
52. release local bus and deassert LBR* 

53. wait interleave period (in BTCR[3-0]) 

54. assert LBR* 


55. continue if needed (go to 16) 


Otherwise, if the DMA is complete, the VICO68A will 
56. deassert BLT* 


57. release local bus and deassert LBR* 


Deadlock Considerations 


When transferring data using module-based DMA transfer, care should be taken to avoid 
possible deadlock situations. For example, if the DMA mechanism was used to transfer data 
from memory to the VSBbus, and the VSBbus attempted access to memory at the same 
time, a deadlock situation would exist. This deadlock could be resolved through external 
local timeout methods. Deadlock could, in this example, also be avoided by not asserting 
LBG* until the VSB access is complete. 


Decode Considerations 


For 68K-based systems, a convenient way to decode a module-based DMA transfer is to use 
the MOVES instruction. This allows a user-defined Function Code (FC) space to decode 
special accesses such as a module-based DMA transfer. See a 68K user’s manual for further 
details on the MOVES instruction. 


Module-Based DMA Transfers 
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Miscellaneous Features 


This chapter describes additional miscellaneous features of the VICO68A. 


Resetting the VIC068A 


The VICO68A is reset by any of three distinct reset conditions. These reset conditions are 
initiated by asserting various inputs or, in the case of a system reset, writing a VICO68A reg- 
ister. Since it is possible for more than one reset condition to be present simultaneously, the 
resets have the following priority: 


1. global reset 
2. internal reset 


3. system reset 


Internal Reset 


The internal reset is the most common and easiest to implement of the VICO68A resets. 
This resets all the VICO68A internal circuitry and selected register bit fields. This reset is 
typically used as a push-button reset after power-up. 


The internal reset is initiated by asserting the IRESET™ signal for a minimum of 20 ns. Im- 
mediately after the assertion of IRESET*, the VICO68A asserts the LBR* signal. The 
VICO68A then waits 1 us for the assertion of LBG*. If LBG* is asserted within the 1-1s time- 
out, the VICO68A asserts HALT* and RESET* immediately. If LBG* is not asserted within 
this timeout period, the VICO68A asserts HALT* and RESET™ as if LBG* had been re- 
ceived. The VICO68A attempts this reset handshaking sequence to provide an orderly reset 
of local resources. 


After the VICO68A asserts HALT* and RESET*, the VIC068A deasserts LBR*, places all 
three-state outputs to a high-Z state, and begins a 200-ms timeout period. If IRESET™ is 
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still asserted after this timeout expires, the VICO68A begins an additional 200-ms timeout. 
The reset does not complete until the 200-ms timeout expires after IRESET™ is deasserted. 


If the VICO68A is the VMEbus system controller, the VICO68A also asserts SYSRESET* 
with the RESET* and HALI™ signals. 


After the conclusion of an internal reset, the HALT* and RESET™ signals (and SYSRE- 
SET* if VMEbus is system controller) are deasserted and all outputs are brought to their 
quiescent states. 


Global Reset 


The global reset provides the most complete reset to the VICO68A. This resets all VICO68A 
internal circuitry and all register bit fields to predefined states. The global reset is typically 
issued as a “power-up” reset. 


The global reset is initiated by asserting the IPLO* signal after the IRESET* signal is as- 
serted. It is important that IPLO* be asserted after the IRESET™ signal. This allows IRE- 
SET* to reverse the direction of the IPLO* line to an input. For a reliable global reset, the 
IPLO* signal should be asserted for a minimum of 50 ns. 


Two notes should be observed when using global resets: 


¢ SYSCLK is not driven during the global reset 
¢ the BGiOUT* daisy-chain is disconnected during the global reset 


The characteristics of the global reset are present only while IPLO* is asserted. This implies 
that the aforementioned behaviors are present only during the time IPLO* is asserted. Be- 
fore the IPLO* signal is asserted, the VICO68A is in an internal reset state. After IPLO* is 
asserted, the VICO068A is in an internal reset state except that the registers have already had 
their bit fields set to their default global reset state. 


If a global reset is needed when the VICO068A is configured as VMEbus system controller, 
assert [PLO* for aminimum time. This causes SYSCLK to be disabled only for the minimum 
time IPLO* is asserted. The same is true for the BGiOUT* daisy-chain behavior. 


The global reset mechanism is identical to the internal reset (LBG* and HALT* or RE- 
SET™ timeouts, etc.) with the following two exceptions: 


¢ all register bit fields are set to their default states. 
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ler, as it is during an internal reset. 


12.1.3 System Reset 


cludes immediately instead of waiting for the 200-ms timeout to expire 
SYSRESET™ is asserted during a global reset when configured as VMEbus system control- 


if the IPLO* signal is deasserted after the IRESET™ signal is deasserted, the reset con- 


The system reset is a VMEbus-defined reset that is signaled by the assertion of the VMEbus 
signal SYSRESET™. The system reset is typically issued from another module to reset an 
entire VMEbus system. The system reset resets all the VICO68A internal circuitry and se- 
lected register bit fields. The VICO68A may both issue and receive a system reset. If the 
VICO68A issues a system reset, it is also resets itself. 

There are two ways to issue a system reset: 


write the SRCR with the value of $FO. 
formed. 


implement an internal or global reset while configured as a VMEbus system controller 


The VICO68A receives a system reset by having its SYSRESET™ signal asserted. When this 
occurs, the VICO68A begins the same procedures as if an internal reset had been per- 


The system reset is identical in function to the internal reset with the following exceptions: 
the effect on certain VICO68A register bit fields are different 
12.1.4 Power-On Reset 


if SYSRESET™ is asserted beyond the 200-ms timeout described by the internal reset, 
the reset completes immediately after SYSRESET™ is deasserted 


Vcc has reached 5V dc 


To reliably reset the VICO68A at power-on, a global reset must be performed. In addition, 
the VICO68A must be in a “stable” operating environment at the initiation of the reset. A 
stable operating environment is defined by the following conditions: 


The CLK64M signal is within the sxpecified operating range (see Chapter 24) 
All inputs are in a negated state (excluding address/data buses) 


may not reset reliably. If the power-on reset is performed when the environment is not sta- 
bel, re-issue the global reset when the environement is stable. 


If the VICO68A is not in a stable environment when IRESET™ is asserted, the VICO68A 
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Because a global reset causes certain VMEbus system controller operations to be sus- 
pended (see section 12.1.2), the power-on reset circuitry must be designed to assert the 
IPLO* signal for a “minimum” time while the VICO68A is the VMEbus system controller. 
Minimum is defined to be greater than the required 50 ns but less than the time the disabled 
features are required to be enabled for a particular application. 


The Local Bus Timeout Timer 


The VIC068A contains a local bus timeout timer that may be used to time certain local time- 
out conditions for the local bus. The timer begins on the assertion of DS*. Ifthe timer period 
expires without an assertion of either the DSACKi* or LBERR* signals, the VICO68A as- 
serts LBERR* and sets BESR{[3]. 


The local timeout timer may be configured to include or not include time waiting for VME- 
bus acquisition. If enabled to include VMEbus acquisition time, BESR[0] is set when a 
timeout occurs. Once VMEbus mastership is obtained, the local timeout timer is reset and 
does not expire. At this point a VMEbus timeout timer (if one exists for the particular VME- 
bus system) is used to indicate timeout conditions. If the VICO68A is used as the system con- 
troller, this VMEbus timeout timer is located internal to the VICO68A. 


If the local timeout timer is configured not to include VMEbus acquisition time, the timer 
resets at the assertion of BRi* and does not expire. 


The local bus timeout periods are configurable for 4, 16, 32, 64, 128, 256, and 512 us. 


The DRAM Refresh Controller 


The VIC068A contains a DRAM refresh controller. When enabled in the ARCR, the 
VIC068A increments a DRAM refresh counter every 15 us. When the count of this counter 
reaches 4, the VICO68A requests the local bus by asserting LBR*. After the local bus is 
granted, the VICO68A performs a CAS-before-RAS refresh (that is, DS*-before-PAS*). 
The VIC068A increments the refresh counter until the local bus is granted so the actual 
number of cycles that are performed would equal the number in the refresh counter when 
the local bus is granted to the VICOQ68A. If a VMEbus slave request is pending, the 
VICO068A gives priority to the slave transfer and the DRAM refresh is performed after the 
slave transfer is complete, but within the same assertion of LBR*. 
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When the VICO68A receives the local bus, the VICO68A drives the FC2/1 signals with the 
DRAM refresh function codes. It then asserts PAS* and DS* according to the timing confi- 
gured in the LBTR. Insure that the minimum High time specified for PAS* is greater then 
the minimum precharge time for the particular DRAMs being used. The VICO68A drives 
the LA[7:0] signals High and asserts LAEN when performing DRAM refresh. The SIZ1/0 
signals are driven with a 32-bit code. 


The refresh counter is a modulo-64 counter. If it reaches 64 without having the VICO68A 
obtain the local bus, DRAM refresh cycles may be lost. The VICO68A local bus timer may 
be used to insure that DRAM refresh cycles are not lost due to excessive local bus latency. 


Rescinding Outputs 


The VICO68A contains selected output signals that utilize a rescinding feature. A rescind- 
ing output is a three-state output driver that first drives the output High before three-stat- 
ing. This is necessary for proper functionality of high-speed buses. The VICO68A rescinding 
outputs are as follows: 


VMEbus Local bus 


DTACK* PAS* 
AS* DS* 
LWORD* LBERR* 
WRITE* R/W* 
BERR* SIZ1/0* 
IACK* FC2/1* 
DS1/0* 

BBSY* 
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12.5 Turbo Mode 


By setting ICR[1], it is possible to reduce certain delays within the VICO68A. When set, the 
VICO68A reduces the following by 1 CLK64M period: 


° VMEbus address set-up time 
° VMEbus data set-up time 
° DTACK* asserted time for slave block transfers 


Because VMEbus times may be violated with this mode enabled, this mode should be used 
with caution. 


12.6 Metastability Delays 


Because the VMEbus is an asynchronous bus (the local bus may also be), the VICO68A must 
insure that its synchronous logic is protected from possible metastable conditions. The 
VICO68A accomplishes this using a traditional double-sampling latch. The VICO68A sam- 
ples an input, then a specified settling time later samples it again. This allows for any metast- 
ability that may have occurred to settle to a stable value. This settling time is programmable 
to 3T or 4T in the ICR. 
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This chapter describes the VICO68A internal configuration registers. These registers en- 
able and disable various features of the VICO68A. (Refer to the specific sections of this 
guide for details on specific features. ) 


Table 13—1 provides information on the various reset states of the VICO68A registers. The 
following notes should be observed regarding this table: 

e An asterisk (*) indicates a bit that is not affected by the particular reset. 

e An “X” indicates a bit that is affected by that state of a particular VICO68A pin. 


¢ ICRS5 is the VICO68A-version register. Its contents will vary depending on the revision 
of the device being used. 


Unless otherwise specified, the reset status is given in this chapter by the values located in 
the parentheses by each bit field. The (X/X/X) format indicates the Global/Internal/System 
reset state of each bit or bit field. 


For compatibility with the VIC64, it is recommended that all reserved register bits be writ- 
ten with a 0. 


Table 13—1. VIC0O68A Register Values After Reset Operations 


Address | Global Internal System 
(hex) Name Description Reset Reset Reset 


VIICR VMEbus Interrupter Interrupt Control Register 


07-1F | CICR1—7 | VMEbus Interrupt Control Registers 1—7 
DMASR—[ DMA Status Regie 
27-3F | LICR1-7_ | Local Interrupt Control Registers 1—7 


90000000 
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Global Internal System 
Reset Reset Reset 


Version Version 


RO___| Interprocessor Communications Register6__| x1ii1axe [xitiiaia [xunzii30 
TTR 97101000 
BIR ane 

i i 11110000 
0000000% 

SR 09000000 

0000000 

MASR_ 90000000 

SOGRO EE 

cor 

SIRI ELLE 

50000000 

TCR 0000000 

[CTLRO | Block Transfer Length Register | 00000000 | 00000000 | 00000006 

DF__| BIuRI 90000000 


VMEbus Interrupter Interrupt Control Register 
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Name: VITCR 

Address: $03 

Description: Provides enabling and IPL level encoding for the local interrupt 
issued when a VMEbus interrupt is acknowledged. 

Bits 2—0: IPL value. Value is inverted and driven onto the IPL lines when an 

(0/*/*) interrupt is acknowledged. 

Bits 6—3: Undefined/Reserved. Bits will read as 1’s. 

(1/1/1) 

Bit 7: VMEbus interrupt mask. When clear, the VICO68A signals a local 

(1/1/1) interrupt at the acknowledgement of a previously issued VMEbus 


interrupt. When set, the VICO68A will not issue a local interrupt. 
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VMEbus Interrupt Control Registers 1—7 


Name: VICR1-—7 

Addresses: $07, $OB, $0F, $13, $17, $1B, $1F 

For interrupt: 12 3 4 5 6 7 

Description: Provides enabling of the VICO68A as VMEbus interrupt handler 


for any or all of the VMEbus interrupts. Seven registers exist to 
provide unique masking and IPL values for the seven VMEbus in- 


terrupts. 
Bits 2—0: IPL value. Value is inverted and driven onto the IPL signals 
(0/*/*) when a VMEbus interrupt is acknowledged. 
Bits 6—3: Undefined/Reserved. Bits will read as 1’s. 
(1/1/1) 
Bit 7: VMEbus interrupt mask. When clear, the VICO68A acts as a 
(1/1/1) VMEbus interrupt handler by signaling a local interrupt at the spe- 


cified IPL level. When set, the VIC068A does not handle the 
VMEbus interrupt and no local interrupt is issued. 


DMaA Status Interrupt Control Register 


Name: DMASICR 
Address: $23 
Description: Provides enabling and IPL-level encoding for the DMA-complete 


interrupt issued by the VICO68A when any VICO68A local DMA 
operation completes (successfully or unsuccessfully). 


Bits 2—0: IPL value. Value is inverted and driven onto the IPL lines when 
(0/*/*) interrupt is acknowledged. 

Bits 6—3: Undefined/Reserved. Bits will read as 1’s. 

(1/1/1) 

Bit 7: DMA status interrupt mask. When clear, the VICO68A signals a 
(1/1/1) local interrupt at the completion of any VICO68A local DMA op- 


eration. When set, the VIC068A will not issue a local interrupt. 
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Local Interrupt Control Registers 1—7 


Name: 


Address: 
For LIRQ: 


Description: 


Bits 2—0: 
(0/*/*) 


Bit 3: 


(X/X/X) 


Bit 4: 
(0/*/*) 


Bit 5: 
(0/*/*) 


Bit 6: 
0/*/*) 


Bit 7: 
(1/1/1) 


LICR1-—7 


$27, $2B, $2F, $33, $37, $3B, $3F 
12 3 4 5 6 7 


Provides enabling, IPL level, and control of local interrupts 1—7 
(LIRQ1-7*). 


IPL value. Value is inverted and driven onto the IPL lines when a 
local interrupt is presented on the LIRQ1—7* signals and bit 7 of 
this register is clear (enabled). 


LIRQ1-—7* voltage state. A cleared bit indicates the LIRQ1—7* 
signal is asserted at the VICO68A. 


Autovector enable. When set, the VICO68A will supply the 
interrupt status/ID vector for the local interrupt acknowledge cycle. 
When cleared, the VIC068A will assert the LIACKO* signal to in- 
dicate an 68K “autovector” condition or that the interrupting 
source should provide the Status/ID vector to the processor. 


Edge/level enable. When cleared, the VIC068A responds to 
the LIRQ1—7* as a level-sensitive interrupt. When set, the 
VICO068A responds to LIRQ1—7* as an edge-sensitive interrupt. 


Polarity set. When set, the VICO68A responds to interrupts as ac- 

tive High if bit 5 is set (level sensitive) or on a rising edge if bit 5 is 
cleared (edge sensitive). When cleared, the VICO68A responds to 

active Low or falling edges. 


Local interrupt mask. When clear, the VICO68A is enabled to 
handle the corresponding local interrupt asserted on the 
LIRQ1-—7* signals. 
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ICGS Interrupt Control Register 


Name: ICGSICR 

Address: $43 

Description: Provides enabling and IPL encoding for the four global switch in- 
terrupts. 

Bits 2—0: IPL Value. Value is inverted and driven onto the IPL signals when 

(0/*/*) a global switch is acknowledged. 

Bit 3: Undefined/Reserved. Bit will read as a 1. 

(1/1/1) 

Bit 4: ICGSO mask. When clear, the VICO68A will issue and handle a 

(1/1/1) local interrupt when global switch 0 is set. 

Bit 5: ICGS1 mask. When clear, the VICO68A will issue and handle a 

(1/1/1) local interrupt when global switch 1 is set. 

Bit 6: ICGS2 mask. When clear, the VICO68A will issue and handle a 

(1/1/1) local interrupt when global switch 2 is set. 

Bit 7: ICGS3 mask. When clear, the VICO68A will issue and handle a 

(1/1/1) local interrupt when global switch 3 is set. 
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ICMS Interrupt Control Register 


Name: ICMSICR 
Address: $47 
Description: Provides enabling and IPL encoding for the four module switch inter- 
rupts. 
Bits 2—0: IPL Value. Value is inverted and driven onto the IPL signals when 
(0/*/*) a module switch is acknowledged. 
Bit 3: Undefined/Reserved. Bit will read as a 1. 
(1/1/1) 
Bit 4: ICMS0O mask. When clear, the VICO68A will issue and handle a 
(1/1/1) local interrupt when module switch 0 is set. 
Bit 5: ICMS1 mask. When clear, the VICO68A will issue and handle a 
(1/1/1) local interrupt when module switch 1 is set. 
Bit 6: ICMS2 mask. When clear, the VICO68A will issue and handle a 
(1/1/1) local interrupt when module switch 2 is set. 
Bit 7: 
(1/1/1) 


ICMS3 mask. When clear, the VICO68A will issue and handle a 
local interrupt when module switch 3 is set. 
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Error-Group Interrupt Control Register 


Name: 
Address: 
Description: 


Bits 2—0: 
(0/*/*) 
Bit 3: 
(X/X/X) 
Bit 4: 
(1/1/1) 
Bit 5: 
(1/1/1) 
Bit 6: 
(1/1/1) 


Bit 7: 
(1/1/1) 


EGICR 
$4B 
Provides enabling and IPL encoding for the error group interrupts. 


IPL Value. Value is inverted and driven onto the IPL signals when 
an error group interrupt is acknowledged. 


SYSFAIL?* asserted. This bit is set whenever SYSFAIL* is detected 
asserted. 


SYSFAIL* interrupt mask. When clear, the VICO68A generates a local 
interrupt when SYSFAIL/* is asserted. 


Arbitration timeout interrupt mask. When clear, the VICO68A gener- 
ates a local interrupt when an arbitration timeout has occurred. 


Write post fail interrupt mask. When clear, the VICO68A generates 
a local interrupt when a write post operation has failed due to a bus 
error. For master write posts, an assertion of BERR* will trigger an 
interrupt. For slave write posts, an assertion of LBERR* will trig- 
ger an interrupt. 


AC Fail interrupt mask. When clear, the VICO68A generates a 
local interrupt when ACFAIL* is detected as asserted. 


ICGS Interrupt Vector Base Register 


Name: 
Address: 


Description: 


Bits 1-0: 
(X/X/X) 


ICGSIVBR 
$4F 


Provides the status/ID vector for the global switch interrupts. This 
register must be written after any VICO68A reset to enable identifi- 
cation encoding for bits 1—0. This register is reset to $FO during 
any VICO68A reset. 


Global switch number (read-only). This value indicates which glob- 
al switch is pending during a global switch interrupt acknowledge 
cycle. These bits are used with bits 7—2 to provide a unique status/ 
ID vector for each global switch. The numeric value of this field 
indicates the switch number. These bits are valid only during the 
interrupt acknowledge cycle. 
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VIC068A Register Map and Descriptions 


Status/ID. These bits are user-definable and are used with bits 1—0 
to provide a unique global switch interrupt status/ID vector. 


ICMS Interrupt Vector Base Register 


Name: 
Address: 


Description: 


Bits 1—0: 
(X/X/X) 


Bits 7—2: 


ICMSIVBR 
$53 


Provides the status/ID vector for the module switch interrupts. This 
register must be written after any VICO68A reset to enable identifi- 
cation encoding for bits 1—0. This register is reset to $FO during 
any VICO68A reset. 


Module switch number (read-only). This value indicates which 
module switch is pending during a module switch interrupt ac- 
knowledge cycle. These bits are used with bits 7—2 to provide a 
unique status/ID vector for each module switch. The numeric value 
of this field indicates the switch number. These bits are valid only 
during the interrupt acknowledge cycle. 


Status/ID. These bits are user-definable and are used with bits 1—0 
to provide a unique module switch interrupt status/ID vector. 


Local Interrupt Vector Base Register 


Name: 
Address: 


Description: 


Bits 2—0: 
(X/X/X) 


Bits 7-3: 


LIVBR 
$57 


Provides the status/ID vector for the local interrupts. This register 
must be written after any VICO68A reset to enable identification 
encoding for bits 2—0. This register is reset to $FO during any 
VICO68A reset. 


Local Interrupt number (read-only). This value indicates which 
local interrupt is pending during a local interrupt acknowledge 
cycle. These bits are used with bits 7—3 to provide a unique status/ 
ID vector for each local interrupt. The numeric value of this field 
indicates the local interrupt number. These bits are valid only dur- 
ing the interrupt acknowledge cycle. 


Status/ID. These bits are user-definable and are used with bits 1—0 
to provide a unique local interrupt status/ID vector. 
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Error Group Interrupt Vector Base Register 


Name: EGIVBR 
Address: $5B 
Description: Provides the status/ID vector for the error group interrupts. This 


register must be written after any VICO68A reset to enable identifi- 
cation encoding for bits 2—0. This register is reset to $FO during 


any VICO68A reset. 
Bits 2—0: Error/Status Group Interrupt number (read-only). This value 
(X/X/X) indicates which group interrupt is pending during the interrupt ac- 


knowledge cycle. These bits are used with bits 7—3 to provide a 
unique status/ID vector for each error group interrupt. These bits 
are valid only during the interrupt acknowledge cycle. 


Bits 2—0 Error/Status Interrupt 
000 ACFAIL* asserted 
001 Write post failed 
010 Arbitration timeout 
011 SYSFAIL* asserted 
100 VMEbus Interrupter interrupt acknowledge 
101 DMA complete 
Bits 7-3: Status/ID. These bits are user-definable and are used with bits 1—0 


to provide a unique interrupt status/ID vector. 


Interprocessor Communications Switch Register 


Name: ICFSR 
Address: $5F 
Description: Provides setting, clearing, and monitoring of the interprocessor 


switch interrupts via the local bus. If the switch interrupts are en- 
abled, setting these bits (more precisely, a clear-to-set transition) 
causes a local interrupt to occur in the same way as if the switch 
was set over the VMEbus. 


Bits 3-0: Module switches. Bits 0, 1, 2, and 3 correspond to ICMSs 0, 1, 2, 
(0/0/0) and 3 respectively. 

Bits 7—4: Global switches. Bits 4, 5, 6, and 7 correspond to ICGSs 0, 1, 2, 
(0/*/0) and 3 respectively. 
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VICO68A Register Map and Descriptions 


Interprocessor Communication Registers 0—4 


Name: 


Addresses: 
For registers: 


Description: 


Bits 7-0: 
(0/0/0) 


ICRO—4 


$63, $67, $6B, $6F, $73 
0 1 2 3 4 


These are general-purpose read/write registers that can be ac- 
cessed from either the local bus or the VMEbus. The addresses 
listed above are the local addresses. See Chapter 8 for details on 
accessing these registers from the VMEbus. 


Data field. 


Interprocesor Communication Register 5 


Name: 
Address: 


Description: 


Bits 7—0: 


ICR5 
$77 


This register provides the VICO68A version/revision number. The 
first VICO68A device contains a value of $F1. Contact your local 
Cypress Semiconductor sales office for current VICO68A revision 
status. The address listed above is the local address. See Chapter 8 
for details on accessing this register from the VMEbus. 


VICOQ68A version/revision (read-only). 
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Interprocessor Communication Register 6 


Name: 
Address: 


Description: 


Bits 1—0: 


Bits 5—2: 
(1/1/1) 
Bit 6: 
(1/1/1) 


Bit 7: 
(X/X/X) 


ICR6 
$7B 


This register provides local or remote reset and HALI*. The ad- 
dress listed above is the local address. See Chapter 8 for details on 
accessing this register from the VMEbus. 


Reset/HALI™ status (read-only from VMEbus). These bits provide 
reset/HALI™ status of the VICQ68A and local resources according 
to the following table: 


Bits 1—0 Reset/HALI* Status. 


01 HALT™ has been asserted longer than 6 us by a 
source other then the VICO68A. These bits may both 
be reset by the local CPU to indicate local resources 
are running and operational. 


10 The VIC068A has performed a local reset function 
and the VIC068A is not the system controller. These 
bits may both be reset by the local CPU to indicate 
local resources are running and operational. 


11 Indicates that the CPU has just been released from a 
system reset. 


00 Local resources are running and operational. This 
pattern must be written by the local CPU after a re- 
set condition to indicate that local resources are run- 
ning and operational. 


Undefined/Reserved. Bits will read as 1’s. 


IRESET* and HALI™ status (read-only from VMEbus). This bit is 
set upon assertion of IRESET*, and/or HALI™. It is set whether 
HALT™ is asserted by external sources or by the VICO68A. SYS- 
FAIL* is asserted when this bit is set if the SYSFAIL* mask bit 
(ICR7, bit 7) is cleared. 


IRESET™ status (read-only). On a VMEbus read, this bit indicates 
that the VICO68A is in a reset state. On a local bus read, this bit is 
set whenever ACFAIL* is asserted. 
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VICO68A Register Map and Descriptions 


Interprocessor Communication Register 7 


Name: 
Address: 


Description: 


Bits 4—0: 
(0/*/0) 


Bit 5: 
(X/X/X) 


Bit 6: 
(0/0/0) 


Bit 7: 
(0/*/0) 


ICR7 
$7F 


This register provides semaphores to the five general-purpose in- 
terprocessor communication registers (ICR4—0). The remaining 
bits indicate VMEbus master status, generate HALT* and RE- 
SET*, and mask SYSRESET™. The address listed above is the lo- 
cal address. See Chapter 8 for details on accessing this register 
from the VMEbus. 


ICR4—0 semaphores. These bits provide semaphores to the five 
interprocessor communication registers ICR4—0 respectively. Each 
bit is set when the corresponding ICR is written. These bits can be 
read or written from the local bus or the VMEbus. 


VMEbus master status (read-only). This bit is set whenever the 
VICO068A is the VMEbus master, and the VICO68A is asserting 
AS*. This bit is not set when the VICO68A is VMEbus master to an 
idle bus in ROR and BCAP release modes. Bit 7 of the BESR may 
be used to indicate that the VICO68A is VMEbus master when AS* 
is not asserted. 


HALT* and RESET™ control. This bit may be used to assert the 
HALT* and RESET* pins via software. Whenever this bit is set, 
the VICO68A asserts HALT* and RESET* until this bit is cleared 
or any reset occurs. 


SYSFAIL* mask. When set, the VICO68A is prohibited from 
asserting SYSFAIL* in response to bit 6 of ICR6 being set (which, 
by default, is set after any reset). 
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VMEbus Interrupt Request/Status Register 


Name: VIRSR 

Address: $83 

Description: This register provides status and control of the VMEbus interrupts 
71, 

Bit 0: Register enable/disable. This bit provides enabling and disabling 

(0/0/0) for the remainder of this register. 

Bits 7—1: VMEbus interrupt switches. Setting any of these bits asserts the 

(0/0/0) VMEbus I[RQi* signals corresponding to the bit positions, if bit 0 is 


set during the write. These bits are cleared by setting the appropri- 
ate bit and clearing bit 0. 


VMEbus Interrupt Vector Base Registers 1—7 


Name: VIVBR 

Address: $87, $8B, $8F, $93, $97, $9B, $9F 

for IRQ: 1 2 3 4 5 6 7 

Description: Provides the status/ID vector for the VMEbus interrupts. 

Bits 7—0: Status/ID Vector. These bits provide the status/ID vector for VME- 


bus interrupt acknowledge cycles. Address $87 corresponds to 
IRQ1*. These bits are set to a value of $0F for global and system 
resets and are unchanged by internal resets. 
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VIC068A Register Map and Descriptions 


Name: TTR 
Address: $A3 
Description: Provides control of the local and VMEbus timeout timers. 
Bit 0: Include VMEbus acquisition. When set, the local bus timer will 
(0/0/0) include waiting for VMEbus acquisition. When clear, the local bus 
timer will stop and reset when the VMEbus is requested. 
Bit 1: Arbitration timeout. When set, the VICO68A as VMEbus arbiter 
(0/0/0) has detected a VMEbus arbitration timeout. This is only used when 
configured as the VMEbus system controller (SCON* asserted). 
Bits 4—2: Local bus timeout period. Defines the local bus timeout. 
Bit 4 Bit 3 Bit 2 Local Bus Timeout (us) 
0 0 0 4 
0 0 1 16 
0 1 0 32 (default) 
0 1 1 64 
1 0 0 128 
1 0 1 256 
1 1 0 512 
1 1 1 Infinite (timer disabled) 
Bits 7—5: VMEbus timeout period. Defines the VMEbus timeout. 
Bit 7 Bit 6 Bit 5 VMEbus Timeout (us) 
0 0 0 4 
0 0 1 16 
0 1 0 32 (default) 
0 1 1 64 
1 0 0 128 
1 0 1 256 
1 1 0 512 
1 1 1 Infinite (timer disabled) 
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VIC068A Register Map and Descriptions 


Local Bus Timing Register 


Name: 
Address: 


Description: 


Bits 3—0: 
(0/*/*) 


Bit 4: 
(0/*/*) 


Bits 7—5S: 
(0/*/*) 


LBTR 
$A7 


Provides timing control for PAS* and DS* signals when the 
VICO068A is local bus master. In the following descriptions, n is the 
binary value specified in the bit fields, and T is one CLK64M clock 
period. Clock latency may add one additional clock period to these 
times. 


Minimum PAS* asserted time. This field specifies the minimum 
asserted time for the PAS* signal whenever the VIC068A is the lo- 
cal bus master. The time is specified by (n + 2)T: The actual as- 
serted time depends on a number of factors including local and 
VMEbus acknowledge timing. 


Minimum DS* deasserted time. This field specifies the minimum 
deasserted time for the DS* signal whenever the VICOQ68A is the 
local bus master. A time of 1T is selected when this bit is clear; 2T 
is selected when this bit is set. 


Minimum PAS* deasserted time. This field specifies the minimum 
deasserted time for the PAS* signal whenever the VICO68A is the 
local bus master. The time is specified by (n + 1)T. 


13=15 


PRESS 


) 


S 


S 


CONDUCTOR 


VIC068A Register Map and Descriptions 


Block Transfer Definition Register 


Name: 
Address: 


Description: 


Bit 0: 
(0/0/0) 


Bit 1: 
(0/0/0) 


Bit 2: 
(0/0/0) 


Bit 3: 
(0/0/0) 


Bit 7—4: 
(1/1/1) 


BTDR 
$AB 


Configures master block transfers (both MOVEM and block trans- 
fers with local DMA) for boundary crossings, dual-path, and user- 
defined address modifiers. See Chapter 10 for more details on im- 
plementing these features. 


Dual-path enable. When set, the VIC068A is enabled with the 
dual-path feature during master block transfers with local DMA. 
External logic is required when this option is enabled. 


AMSR Enable. When set, the VICO68A will issue the AM codes 
based in the address modifier source register for block transfers. 
This bit effects the AM codes for block transfers only. 


When this bit is set, it enables local address 256-byte boundary 
crossings during DMA block transfer operations. External logic is 
required to increment latched address lines when this option is en- 
abled. 


When this bit is set, it enables VMEbus address 256-byte boundary 
crossings during DMA block transfer operations. External logic is 
required to increment latched address lines when this option is en- 
abled. 


Undefined/Reserved. Bits will be read as 1’s. 


13-16 


\ 


4 sae 
» CYPRESS 
= SEM 


ICONDUCTOR 


VICO068A Register Map and Descriptions 


Interface Configuration Register 


Name: 


Address: 


Description: 


Bit 0: 
(X/X/X) 


Bit 1: 
(0/0/0) 


Bit 2: 
(0/0/0) 


Bits 4, 3: 


(0/0/0) 


Bit 5: 
(0/0/0) 


Bit 6: 
(0/0/0) 
Bit 7: 
(0/0/0) 


ICR 
SAF 


Controls various features of the VICO68A including RMCs, dead- 
lock signaling, metastablility delays, and the “turbo” feature. 


SCON* value (read-only). Reads the value of the SCON*® pin. 
When set, the VIC068A is not the VMEbus system controller. 
When clear, the VIC068A is the VMEbus system controller. 


Turbo enable. When set, the VICO68A accelerates VMEbus trans- 
fers by reducing selected timings by one CLK64M clock period. 
VMEbus protocols may be violated when the turbo mode is en- 
abled (see section 12.5). 


Metastability interval. When set, the VICO68A adds one additional 
CLK64M clock period of metastability delay on asynchronous in- 
puts (from 3 CLK64M periods to 4). | 


Deadlock signaling. These bits configure deadlock signaling. Bit 4 
is used to enable the assertion of HALT* and LBERR* in addition 
to the DEDLK* signal in deadlock situations. If bit 4 is enabled, bit 
3 may be used to prevent the assertion of HALT* for RMC dead- 
locks. | 


Bit 4 Bit 3 Deadlock Signaling 


0 xX ~ DEDLK* only (default) 
1 0 HALT*, LBERR*, DEDLK* 
1 1 HALT*, LBERR*, DEDLK* 


(HALT* is not asserted for RMC cycles) 


RMC control bit 1. When set, the VIC068A will request the 
VMEbus whenever the RMC*% is asserted independent of the 
MWB* signal. 

RMC control bit 2. When set, the VMEbus AS* is stretched when 
RMC*% is asserted for VMEbus transfers. 


RMC control bit 3. When set, the VICO68A qualifies the RMC 
control bits 1 and 2 with the SIZ1/0 signals. If RMC control bits 1 
or 2 are set and the first cycle of the RMC transfer is of byte size, 


the “set” behaviors are not implemented. 
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Arbiter/Requester Configuration Register 


Name: 
Address: 


Description: 


Bits 3—0: 
(0/0/0) 


Bit 4: 
(0/*/*): 


Bits 6, 5: 


Bit 7: 
(0/0/0) 


ARCR 
$B3 


This register provides configuration of the fairness timeout and 
DRAM refresh features. The VMEbus request level is also confi- 
gured from this register. 


Fairness timer enable. The VMEbus fair requester is enabled in 
this bit field according to the following table: 


Bits 3-0 Timeout Period/Mode 
$0 Fairness disabled (default) 
$F Timeout disabled 


All other patterns 2 us times number 


DRAM refresh. When set, the VICO68A will perform CAS-before- 
RAS (DS* before PAS*) refresh functions. 


VMEbus request level. The VMEbus request level is set according 
to the following table: 


Bit 6 Bit 5 VMEbus Request Level 


0 0 BRO 
0 1 BR1 
1 0 BR2 
1 1 BR3 (default) 


Arbitration mode. When set, the VICO68A performs priority 
VMEbus arbitration. When clear, the VICO68A performs round- 
robin arbitration. This bit is only relevant when the VICO68A is 
configured as the VMEbus system controller (SCON*® asserted). 
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Address Modifier Source Register 


Name: 
Address: 


Description: 


Bits 5—0: 
(0/0/0) 


Bit 6: 
(0/0/0) 


Bit 7: 
(0/0/0) 


AMSR 
$B7 


This register provides the user-definable address modifiers (AM 
codes) that can be sourced by the VICO68A for VMEbus master 
cycles, or used in validating AM codes during VMEbus slave cycles. 


Address modifier code. The AM code that is issued during master 
cycles or used for qualifying slave cycles. This register is used only 
when enabled for user-defined AM codes. Otherwise, standard 
VMEbus AM codes are used. 


AMS5-—3 qualification. When set, the VICO68A uses bits 5—3 in 
qualifying for slave accesses in addition to the address space size 
information defined by bits 3 and 2 of the SSiCROs. This bit is over- 
ridden if bits 3 and 2 of the SSiCROs are both clear. 


AM2-0 generation. When set, the VICO68A issues the AM2—0 
codes based on the FC2/1 signals. AM5—3 will be issued from bits 
5—3 of this register. This bit is overridden if the VICO68A is confi- 
gured to issue all AM bits from this register (i.e., ASIZ1 = ASIZO 
= Low). 
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VICO068A Register Map and Descriptions 


Bus Error Status Register 


Name: 


Address: 


Description: 


Bit 0: 
(0/0/0) 


Bit 1: 
(0/0/0) 


Bit 2: 
(0/0/0) 


Bit 3: 
(0/0/0) 


Bit 4: 
(0/0/0) 


Bit 5: 
(0/0/0) 


Bit 6: 
(0/0/0) 


Bit 7: 
(X/X/X) 


BESR 
$BB 


This register provides BERR/LBERR’, self-access, VMEbus mas- 
tership, and timeout status. All bits except bit 7 are flags that must 
be cleared manually by the local processor after being set by status 
conditions. If these bits are to be used for a specific operation, it is 
important that they be cleared prior to starting that operation. 


Local timeout during VMEbus acquisition. This bit, when set, 
indicates that a local bus timeout has occurred during an attempted 
acquisition of the VMEbus. 


SLSEL1* self-access. This bit is set when the VICO68A is selected 
by the assertion on the SLSEL1* signal, while Oren as VME- 
bus master. 


SLSELO* self-access. This bit is set when the VICO68A is selected 
by the assertion on the SLSELO* signal, while operating as VME- 
bus master. 


Local bus timeout. This bit, when set, indicates a local bus timeout 
occurred without qualification. 


VMEbus timeout. This bit, when set, indicates the VICO68A has 
signaled a VMEbus timeout. This bit is relevant only if the 
VICO68A is system controller and the VMEbus timeout is enabled. 


VMEbus bus error. This bit is set when a WMEbus bus error is 
signaled (BERR* asserted). 


Local bus error. This bit is set when a local bus error is signaled by 
a source other then the VIC068A (LBERR’%* asserted to the 
VICO68A). 


VMEbus mastership. This bit is set whenever the VIC068A is 
VMEbus master. 
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DMaA Status Register 

Name: DMASR 

Address: SBF 

Description: This register provides status of a VICO68A DMA transfer. This in- 


cludes the block transfer with local DMA function and the module- 


Bit 0: 
(0/0/0) 


Bit 1: 
(0/0/0) 


Bit 2: 
(0/0/0) 


Bit 3: 
(0/0/0) 


Bit 4: 
(0/0/0) 


Bits 5, 6: 


(1/1/1) 


Bit 7: 
(0/0/0) 


based DMA function. Status bits are included to show various 
BERR* and LBERR‘* statuses and DMA termination statuses. 


Block transfer in progress. This bit, when set, indicates an 
interleaved block transfer is in progress. Once set, this bit must be 
cleared manually by writing a 0 (zero) to this bit location, or by re- 
setting the VICO68A. 


LBERR* during DMA transfer. This bit, when set, indicates a 
LBERR* was signaled during a DMA transfer. Once set, this bit 
must be cleared manually by writing a 0 (zero) to this bit location, 
or by resetting the VICO68A. 


BERR* during DMA transfer. This bit, when set, indicates a 
BERR* was signaled during a DMA transfer. Once set, this bit 
must be cleared manually by writing a 0 (zero) to this bit location, 
or by resetting the VICO68A. 


Local bus error (read-only). This bit is set when a local bus 
error is signaled by a source other then the VICO68A (LBERR* 
asserted to the VIC068A). This bit is a read-only copy of bit 6 of 
the BESR. 


VMEbus bus error. This bit is set when a VMEbus bus error is 
signaled (BERR* asserted). This bit is a copy of bit 5 of the BESR. 


Undefined/Reserved. These bits will be read as 1’s. 


Master write post information stored. This bit is set whenever 
master write post information is stored. 
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Slave Select 0 Control Register 0 


Name: SSOCRO 
Address: $C3 
Description: This register provides control of the slave selection 0 facilities of 


the VICO68A. Enabling of the LIRQ2 timer interrupt is also confi- 
gured in this register. 


Bits 1—0: Local transfer mode. These bits set the local transfer mode when 
(0/*/*) the VICO68A is local bus master for both slave and master block 
transfers. 


Bit 1 Bit 0 Mode 


0 0 No support is given for slave block transfers 
on SLSELO. The VICO68A will BERR* any 
attempt to receive a VMEbus block transfer. 
Master block transfers with local DMA will 
not function in this mode. 


0 1 Emulate single-cycle transfers on the local 
bus. In this mode, the VICO68A emulates 
single-cycle transfers when performing slave 
block transfers and master block transfers 
with local DMA. By emulating single-cycle 
transfers, the VICO68A toggles the PAS* for 
each cycle. DSACKi must toggle for each 
transfer and not be held asserted. 


1 0 Accelerated transfers on the local bus. In this 
mode, the VICO68A asserts the PAS* signal 
for the entire slave block transfer and master 
block transfer with local DMA. The DSACKi* 
signals should be held asserted in this mode. 


1 1 Undefined/Reserved. 
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Slave Select 0 Control Register 0 (continued) 


Bits 3-2: 
(0/*/*) 


Bit 4: 
(0/*/*) 


Bit 5: 
(0/*/*) 


Bits 7—6: 
(0/0/0) 


Address space configuration. The SLSELO address space is 
configured according to the following table: 


Bit 3 Bit 2 Address Space 


0 0 A32 (extended) (default) 
0 1 A24 (standard) 

1 0 A16 (short) 

1 1 User defined, uses AMSR 


D32 enable. D32 slave operations are enabled for SLSELO when 
this bit is set. This bit has no effect for enabling D32 master ac- 
cesses. This bit also controls byte-lane switching for D16 Block 
transfers. When set ISOBE* and SWDEN%* alternate states thus 
alternating which D16 bus data is placed. When clear, only 
SWDEN* is asserted for D16 block transfers. 


Supervisory access. When set, SLSELO* slave accesses are 
restricted to supervisory accesses. Other accesses are BERRed. Su- 
pervisory accesses are checked with the AM(2) signal. 


Periodic interrupt timer enable. These bits enable and determine 
the frequency of the periodic LIRQ2 interrupt. If the VICO68A is 
to handle this local interrupt, LICR2 must be enabled. The fre- 
quencies for this interrupt are given below: 


Bit 7 Bit 6 Timer Mode 


0 0 Timer disabled (default) 

0 1 50-Hz output on LIRQ2* 

1 0 1000-Hz output on LIRQ2* 
1 1 100-Hz output on LIRQ2* 
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Slave Select 0 Control Register 1 


Name: SSOCR1 
Address: $C7 
Description: This register provides the various access and acquisition timings for 


slave transfers and slave block transfers for SLSELO* in addition to 
data acquisition timing for master block transfers with local DMA. 


Bits 3—0: Timing field 0. This bit field establishes the following data 
(0/*/*) access/acquisition timings: 
e single-cycle slave access timing for SLSELO* (SAT) 
e first cycle of a slave block transfer for SLSELO* (SBAT0) 
e first cycle of a master block transfer with local DMA (MBATO0) 
e first cycle of a module-based DMA transfer (DMAATO) 


The delays are programmed in multiples of the CLK64M clock pe- 
riod according to the following table: 


Bit 3 Bit 2 Bit 1 Bit 0 CLK64M Clock Period Delay 
0 0 0 0 0 

0 0 0 i 2.0 
0 0 1 0 22 
0 0 1 1 3.0 
0 1 0 0 a 
0 1 0 1 4.0 
0 1 1 0 4.5 
0 1 1 1 5.0 
1 0 0 0 >. 
1 0 0 1 6.0 
1 0 1 W) 6.5 
1 0 1 1 7.0 
1 1 0 0 7.5 
1 1 0 1 8.0 
1 1 1 ) 8.5 
1 1 1 1 9.0 
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Slave Select 0 Control Register 1 (continued) 
Bits 7—4: Timing Field 1. This bit field establishes the following data 
(0/*/*) access/acquisition timings: 


e second and subsequent cycle of a slave block transfer for SLSELO* 
(SBAT1) 

e second and subsequent cycle of a master block transfer with local 
DMA (MBAT1) 

e second and subsequent cycle of a module—based DMA transfer 
(DMAAT1) 

The delays are programmed in multiples of the CLK64M clock pe- 

riod according to the following table: 


Bit 7 Bit 6 Bit 5 Bit 4 CLK64M Clock Period Delay 
0 0 0 0 0 
0 0 0 1 2.0 
0 0 1 0 a5 
0 0 1 1 3.0 
0 1 0 ) 3.5 
0 1 0 1 4.0 
0 1 1 0 4.5 
0 1 1 1 5.0 
1 0 0 ) a 
1 0 0 1 6.0 
1 0 1 0 6.5 
1 0 1 1 7.0 
1 1 0 0 6 es 
1 1 0 1 8.0 
1 1 1 0 8.5 
1 1 1 1 9.0 
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Slave Select 1 Control Register 0 


Name: 
Address: 


Description: 


Bits 1—0: 
0/*/* 


SS1CRO 
$CB 


This register provides control of the slave selection 1 facilities of 
the VICO68A. Master and slave write posting is enabled in this reg- 
ister as well. 


Local Transfer Mode. These bits set the local transfer mode when 
the VICO068A is local bus master for both slave and master block 
transfers. 


Bit 1 Bit 0 Mode 


0 0 No support is given for slave block transfers 
on SLSEL1. The VIC068A will BERR* any 
attempt to receive a VMEbus block transfer. 


0 1 Emulate single-cycle transfers on the local 
bus. In this mode, the VICO68A emulates 
single-cycle transfers when performing slave 
block transfers. By emulating single-cycle 
transfers, the VICO68A toggles PAS* for each 
cycle. DSACKi must toggle for each transfer 
and not be held asserted. 


1 0 Accelerate transfers on the local bus. In this 
mode, the VICO68A asserts PAS* for the en- 
tire slave block transfer. The DSACKi* sig- 
nals should be held asserted in this mode. 


1 1 Undefined/Reserved. 
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Slave Select 1 Control Register 0 (continued) 


Bits 3—2: Address Space Configuration. The SLSEL1 address space is 
(0/*/*) configured according to the following table: 


Bit 3 Bit 2 Address Space 


0 0 A32 (extended) 
0 1 A24 (standard) 
1 0 A16 (short) 
1 1 User defined, uses AMSR 
Bit 4: D32 enable. D32 slave operations are enabled for SLSEL1 when 
(0/*/*) this bit is set. This bit has no effect for enabling D32 master ac- 
cesses. 
Bit 5: Supervisory access. When set, SLSEL1* slave accesses are 
(0/*/*) restricted to supervisory accesses. Other accesses are BERRed. Su- 
pervisory accesses are checked with the AM(2) signal. Ao 
Bit 6: Master write post enable. When set, master write posting is 
(0/0/0) enabled. 
Bit 7: Slave write post enable. When set, slave write posting is enabled. 
(0/0/0) 
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Slave Select 1 Control Register 1 


Name: 


Address: 


Description: 


Bits 3—0: 
(0/*/*) 


Bits 7—4: 
(0/*/*) 


SSICR1 
$CF 


This register provides the various access and acquisition timings for 
slave transfers and slave block transfers for SLSEL1*. 


Timing field 0. This bit field establishes the following data 


access/acquisition timings: 


¢ single-cycle slave access timing for SLSEL1* (SAT) 

e first cycle of a slave block transfer for SLSEL1* (SBATO) 

The delays are programmed in multiples of the CLK64M clock pe- 
riod according to the following table: 


Bit 3 Bit 2 Bit 1 Bit 0 CLK64M Clock Period Delay 


0 0 0 0 0 

0 0 0 1 2.0 
0 0 1 0 2.5 
0 0 1 1 3.0 
0 1 0 W) 3.5 
0 1 0 1 4.0 
0 1 1 0 4.5 
0 1 1 1 5.0 
1 0 0 0 = P| 
1 0 0 1 6.0 
1 0 1 0 6.5 
1 0 1 1 7.0 
1 1 0 0 iF 
1 1 0 1 8.0 
1 1 1 0 8.5 
1 1 1 1 9.0 


Timing field 1. This bit field establishes the following data 
access/acquisition timing: 


e Second and subsequent cycle of a slave block transfer for 
SLSEL1* (SBAT1) 
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VICO68A Register Map and Descriptions 


The delays are programmed in multiples of the CLK64M clock pe- 


riod according to the following tables: 


Sy 
~; 
N 


me met rR rR rR rer Ooooomoomolrtllc 


Bit 6 


Se SB eS OeooorrFrR FP OOOO 


Bit 5 


PROOrRrEFPOOHFRFOOHKRHOOS 


1329 


Bit 4 


RPOrROrROrROrROrFROFRORFRO 


CLK64M Clock Period Delay 


0 

2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
Bee) 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 


Release Control Register 


VIC068A Register Map and Descriptions 


Name: RCR 

Address: $D3 : 

Description: This register configures the VMEbus release mode. The burst 
count for block transfers with local DMA is also configured in the 
RCR. 

Bits 5—0: Block transfer burst length. The burst length for both MOVEM 

(0/0/0) block transfers and block transfers with local DMA are configured 


in this bit field. The value indicates the number of cycles per block 
transfer (not the number of bytes). A value of 0 in this bit field in- 
dicates the maximum 64 cycles per burst. All other values corre- 
spond directly to the burst count. 


Bits 7,6: Release mode. This bit field defines the release mode used by 
(0/0/0) the VICO68A when releasing the VMEbus after the completion of 
a VMEbus transfer. 
Bit 7 Bit 6 Release Mode 
0 0 ROR—Release on Request (default) 


0 
1 
1 


1 
0 
1 
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RWD—Release When Done 
ROC—Release on BCLR® assertion 
BCAP—VMEbus Capture and Hold 


VICO68A Register Map and Descriptions 


Block Transfer Control Register 


Name: 
Address: 


Description: 


Bits 3—0: 
(0/0/0) 


Bit 4: 
(0/0/0) 


Bit 5: 
(0/0/0) 


Bit 6: 
(0/0/0) 


Bit 7: 
(0/0/0) 


BTCR 
$D7 


The BTCR provides control of the VIC0O68A block transfers. The 
local interleave periods and data direction are defined in this regis- 
ter. The enabling bits for all of the VICO68A’s block transfer modes 
are located here as well. These enabling bits are mutually exclusive 
and more than one should not be set at the same time. 


Interleave period. The interleave period for block transfers is 
defined here. The interleave period is 250 ns times the value pro- 
grammed in this bit field. 


Data direction. This bit defines the direction of a block transfer 
with local DMA (MOVEM data direction determined by the R/W* 
signal). When set, VMEbus block reads occur. When clear, VME- 
bus block writes occur. 


MOVEM enable. When set, MOVEM transfers are enabled. 

After this bit is set, the next VMEbus transfer is treated as the start 
of a VMEbus block transfer. Clearing this bit concludes a MO- 
VEM block transfer in progress. It is important to set this bit im- 
mediately before and clear this bit immediately after the actual 
MOVEM transfer. 


Block transfer with local DMA enable. When set, block transfers 
with local DMA are enabled. After this bit is set, the next assertion 
of MWB* is considered the initiation cycle of a VMEbus block 
transfer with local DMA. It is important to set this bit immediately 
before and clear this bit immediately after the actual block trans- 
fer. 


Module-based DMA transfer enable. When set, module-based 
DMA transfers are enabled. After this bit is set, the next assertion 
of BLT* by external logic is considered the initiation cycle of a 
module-based DMA transfer. Clearing this bit concludes a module- 
based DMA transfer in progress. It is important to set this bit im- 
mediately before and clear this bit immediately after the actual 
DMA transfer. 
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Block Transfer Length Registers 1—0 
BTLR1-0 
$DB (BTLR1), $DF (BTLRO) 
These registers configure the byte count for block transfers with 


Name: 
Addresses: 
Description: 
local DMA. BTLR1 is considered the most significant byte and 
BTLRO the least significant. Bit 0 of BTLRO must never be set be- 
cause this implies at least one 8-bit transfer is required to complete 
the block transfer. Only D16 and D32 block transfers are sup- 
ported. If bit 0 of BTLRO is set, the block transfer length is ignored 


and only one burst is performed. 
Block transfer length. Defines the block transfer length in bytes. 


BTLR1 contains the most significant 8 bits of the length, and 


Bits 7—0: 
(0/0/0) 
BTLR0O the least. 
System Reset Register 
Name: SRR 
Address: $E3 
Description: The system reset register provides the means to perform a VME- 
bus system reset (SYSRESET™ asserted). Writing a value of $F0 
causes this function to occur. A system reset is also performed 
within the VICO68A. 
System reset field. Writing this bit field with a value of $FO causes 
SYSRESET* to be asserted for a minimum of 200 ms and a system 


reset to be performed within the VICO68A. 


Bits 7-0: 
(1/1/1) 
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Specifications 
Clock Input 


Characteristic 


ee 
Ls ee Frequency of Operation (MHz) 
Gye Time (9) 
Clock Pulse Width (Measured from 1.5V to 1.5V) 
Rise and Fall Time (6 ae Leal 


Note: 
1. A 60/40 to 40/60 duty cycle must be maintained. 
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642T +28 SYT+5 64%2T +29 EES 64%2T +32 


Ww] w 


ee, 


Wit WE Wl Qi ni WI Ww 
a} Af Aap apats 
+| +{ +] 4+] 4+] 4] + 
Whit WE WEWE WI AT & 
Or nN NEnN-PRy Al & 


14-2 


) 


@ 
eS 
N 
CO 
> 
> 
Q 
S 
© 
an | 
= 
po] 
| 
) 
@ 
TN 
— 
@ 
© 
= 
ie) 
$ 
ct. 
=) 
=} 
MA 


and 
roe 


| 


| 


i 


CYPRESS 
SEMICONDUCTOR 


| 


Operation Notes Min. Max 
B25 | DTACK* [0] to 3 3 
DSACKi*[L] 
B26 | PAS*[1] & DS*[1] to 19 2 2 7 
DSACKi*[H] 


Ww 
can) 


NOT Gt WI bo — so 


td 


27 | PAS*[1] to AS*[H] 
28 | DS*{1] to ISOBE*[H] 
29 | DS*[1] to SWDEN*[H] 


30 | DS*[1] to 
UWDENIN*[H] 


31 | DS*[1] to LWDENIN*[H 
32 | DS*{1] to LD[7:0] Invalid 
33 | DS*[1] to LD[7:0] Hi-Z 
34 [DS*[0] to DSACKi*[L] 
35 | DS*[0] to LADO[H] 
36 | DS*[0] to LEDO[H] 
LOCAL BUS TIMING (VIC068A AS LOCAL BUS MASTER) 
1 |LBG*[0] to PAS*{L] T+6 6T+31 ST +5 6T+33 ST +5 


C2 ]LBG*[0] to LA[7:0] Valid 3T +8 4T +36 3T+7 4T +37 3T +6 
C3 | LBG*[0] to SIZ[1:0] Valid 1T+3 2T +20 1T+3 2T +21 1T+2 
C4 ]LBG*[0) to FC[2:1] Valid 1T+3 2T +20 1T+3 2T+21 1T+2 


LBG*[0] to LD[7:0] 3T +8 4T +38 3T+7 4T+39 3T+7 
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C10 | LBG*[0] to 4T +33 3T +6 4T +34 3T +6 4T +38 
UWDENIN*{L] 

Cll [LBG*(0] to T+7 4T +32 3T +6 4T +33 3T +5 4T +36 
LWDENIN*[L] 


C12 | LBG*[0] & DS1/0*{0] & 
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D4 | DSACKI*[0] to SAT+8 SAT+%4T+3 | SAT+7 SAT+%T+3 
LEDO*[H] 5 6 
5 | DSACKi*(0] to SAT+10 SAT+Y¥%T+4 | SAT+9 SAT+Y%AT+4 
5 os 


DTACK*{L] 
DS1/0*[0] to 
i ae 
a ae ae 


SAT +6 SAT+%T +3 


E 


— 


SAT +9 SAT +AT +5 


2T+4 3T +33 


7 12 


Invalid 


AS*[1] to LA[7:0], R/W* 
Hi-Z 


10 | AS*[1] to FC2/1, Invalid 


11 | AS*[1] & DSACKi*[1] to 
FC2/1, Hi-Z 


12 | AS*[1] to SIZ1/0, Invalid 


13 | AS*[1] & DSACKi*[1] to 
SIZ1/0, Hi-Z 


i 
ON 
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Did [AS"[1] to ISOBETTH] Ca Ee 

Dis [AS*{i] 0 SWDENTTH 

D16 | AS*[1] to 5 27 4 0 
UWDENIN*[H] 

D17 | AS*[1] to 5 27 4 0 
LWDENIN*[H] 

D18 | AS*[1] & DSACKi*[1] to 5 26 4 4 0 
LBR*[H] 

Did [AS*fi] to TAENIE] a Ca CC 

D21 | DS*1/0[1] to LD[7:0] 2 27 2 30 9 
Hi-Z 

D22 | DSACKi*[0] to PAS*[H] SAT+10 SAT+ YT SAT+9 SAT+%AT SAT +8 SAT +’%T 

+44 +46 +56 
D23 | DSACKi*[0] to DS*[H] SAT+'AT 
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1 [IACKIN*[0] to 
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5 | FCIACK*[0] & PAS*[0] 13. |5T+12 6T +50 5T+10 6T+52 
to LD[7:0] Driven 
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10T+5 11T+27 11T+28 10T+4 11T+37 
T+7 6T +32 6T +33 6T +36 
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Operation Notes 


E6 | FCIACK*[0] & PAS*(0] 14 
to LD[7:0] valid 


7 |FCIACK*[0] & PAS*[0] | 15 
to LIACKO*[L] 


IRQi*[0] to IPL* 
E9 | BGiIN*[0] to BBSY*[L] 
E10 | BGiIN*[0] to AS*[L] 
Ell | BGiIN*[0] to DS1/0*{L] 
E12 | BGiIN*[0] to IACK*[L] 
PAS*(0] to ISOBE*[L] 


wa) 


oO 


— 
Ww 


ae | aes ae | 
ca CE 
E14 | PAS*[0] to SWDEN*[L] T+8 6T+42 


MASTER BLOCK TRANSFER WITH LOCAL DMA (INITIATION CYCLE) 


1 |MWB*[0] & PAS*[0] & 4T+7 5T +32 5T+33 5T+38 


DS*(0] to BRi*[L] 


+5 
+10 
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F2 | BGiIN*[0] to LBR*[L] 
PAT+10 | 84T +42 TAT +8 BAT +44 PAT +8 8'AT +50 
DS*(0] to LBR*[L] 
F4 | MWB*[0] & PAS*[0] & 
DS*[0] to LADO[H] 
2T +6 3T +28 2T+5 3T +29 2T +4 3T +37 
DS*{0] to BLT*[L] 
MASTER BLOCK TRANSFER WITH LOCAL DMA (WRIT 


MWB*(0] & PAS*[0] & 7 

2T+7 3T +35 3T +36 3T +39 
MWB*[0] & PAS*[0] & 
** First cycle ** 


gy! 
~ 


G1 | DSACKi*[0] and DS*[0] MBAT0+9 | MBATO+'%T | MBAT0+8 | MBAT0+'%T | MBAT0+7 | MBATO+“%T 
to DS*[H] +41 +43 +52 
G2 | DSACKi*[0] and DS*[L] MBAT0+8 |MBATO+'%T | MBATO0+7 | MBAT0+%T | MBATO+6 | MBATO+%T 
to LEDO[H] +36 +37 +40 
G3 | DSACKi*[0] and DS*[L] MBAT0+11 | MBAT0+%T | MBAT0+9 | MBATO+’%T | MBATO+9 | MBATO+UT 
to LA[7:0] valid +49 +56 +80 
G4 | DSACKi*[0] and DS*[L] MBAT0+6 | MBATO+'%T | MBAT0+5 | MBAT0+%T | MBATO+5 | MBAT0+“%T 
to DSi*[L] +29 +30 +38 
DracKjoLepomy | 7 ee 
Diack pst] [Os fee 
G7 | DTACK*([0] to A[7:0] 11 46 10 48 64 
Valid 
—4 


| 
~— 
Ww 


AT | DST+14T {| DST+1%4T | DST-14“T [{[DST+1%T | DST+1AT 
—6 —14 25 —15 
* x 


DSACKi*[0] and DS*[L] MBAT1+9 |MBAT1+%T |MBAT1+8 |MBAT1+%T |MBAT1+7 |MBAT1+%T 

to DS*[H] +41 +43 +52 

G10 | DSACKi*[0] and DS*[L] MBAT1+8 |MBAT1+%4T |MBATI+7 |MBAT1+%4T|MBAT1+6 |MBAT1+%4T 
to LEDO[H] +36 +37 +40 
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ir 


+49 


BAT1+11 | MBAT1+%T | MBAT1+9 | MBAT1+%T | MBAT1+9 |MBAT1+ 


Operation Notes 


G11 | DSACKi*[0] and DS*[L] 


< 


< 
nS 
= 


to LA[7:0] Valid +56 +80 
G12 | DSACKi*[0] and DS*[L] BAT1+6 |MBAT1+%T | MBAT1+5 |MBAT1+%T | MBAT1+5 |MBAT1+%T 
to DSi*[L] +29 +30 +38 


Q 
oo 


13 | DTACK*[0] to LEDO[L] 
14 [ DTACK*[0] to DSi*[H] 


G15 | DTACK*[0] to A[7:0] 
Valid 


DTACK*[0] to DS*[H] 


E 


+15 LAT + 45 1“”AT + 14 


4 


YT + 46 T + 13 LAT + 47 


G16 


=—— 
> 
ara 


eo on 
: i 


48 


16,17 


‘oO 


G17] LEDO[L] to LEDO[H] | 16,17 [T+ 11 1%T+25 |14T+10 |[1%T+26 |[T+9 LAT + 27 
MASTER BLOCK TRANSFER WITH LOCAL DMA (READ) 


** First Cycle ** 


Hi | DTACK*[0] to LEDI{H] 
0] 


+ 
No 


1YAT+6 2Y”T +28 1YT+4 2'2T +30 1“AT+4 2”T +32 
1AT+9 2”T+41 1Y“~T+8 2¥%2T +42 1Y%T+7 2”T +49 


DTACK*[0] to A[7:0] 1%T+10 2AT +44 VAT+9 2YeT +45 1YT+8 2YT +53 
Valid 


4 | DTACK*{0] to DS*[L] 1AT+8 2AT +38 1Y~T+7 2%T+40 1AT+7 2”T +47 


5 | DSACKi*(0] and DS*[L] MBAT0+9 |MBATO+%T]MBATO+8 |MBATO+'4T | MBATO+7 | MBATO+%4T 
to DS*[H] | +41 +43 5 


2 | DTACK*[0] to DSi*[H] 


wo 


< 


6 | DSACKi*(0] and DS*[L] BATO+8 | MBATO+4T | MBATO+7 | MBATO+4T | MBAT0+6 | MBATO+ AT 
to LEDI[L] +37 +38 +45 
7 | DSACKi*[0] and DS*{L] MBAT0+11 | MBATO+%4T | MBATO+9 | MBATO+'AT |MBATO+9 | MBATO+%4T 
to LA[7:0] Valid +47 +48 
i [ MBATO+11 | MBATO+'4T | MBATO+10 | MBATO+'AT | MBATO+10 | MBATO+*AT 
| +52 


8 | DSACKi*[0] and DS*[L] 
to DSi*[L] 


+ 
WN 
fan) 


EER RECELE 


*x* 


* 


* Se 


Q 
is) 
=| 
Qu 
roX) 
) 
ar 
nw 
S 
ins 
nr 
@ 
2 
S 
oO 
=) 
- 
Q 
co 
oO 
n 


N — 
oo \o 


pIacK oreo] [ee i} sid 
packmonriml [> _fa___*___|@__?___ 
H11 | DTACK*[0] to A[7:0] 10 44 45 53 
Valid 
n[pmceprensia | fee (7s id 
H13 | DSACKi*[0] and DS*[0] MBAT1+9 | MBAT1+'%T | MBAT1+8 |MBAT1+%T | MBAT1+7 |MBAT1+%T 
to DS*[H] +41 +43 +52 
H14 | DSACKi*{0] and DS*[0] MBAT1+8 |MBAT1+%T | MBAT1+7 | MBAT1+’%T | MBAT1+6 |MBAT1+%T 
to LEDI[L] +37 +38 +45 
H15 | DSACKi*[0] and DS*[0] MBAT1+11 | MBAT1+%T | MBAT1+9 | MBAT1+%T | MBAT1+9 |MBAT1+%T 
to LA[7:0] Valid +47 +48 +59 
H16 | DSACKi*[0] and DS*[0] MBAT1+11 | MBAT1+'%T | MBAT1+10 | MBAT1+%T | MBAT1+10 | MBAT1+%T 
to DSi*[L] +50 2 +68 
MASTER BLOCK TRANSFER WITH LOCAL DMA (BOUNDARY CROSSING) 


ps 
ON 


ii 

met f dO 
oS ea 
“ITP mp Nn 

peed 

-_ 

| 

nN 
pe Ppt 
Se} ne 
mf bo 
(om) 


DS*[L] to BLT*[H] 
[H]toBLT[L] 
i*[L] to LEDO[H/L] — 
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HR 
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Mi “i bo 
Wi Gi re 


Ww 
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cA 


em —__— 
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a 
Cs 


Commercial 


Operation 
J4 | DSi*{H] to LADO*[L/H] 
SLAVE BLOCK TRANSFER (WRITE) 
** First Cycle ** 
See: Local Bus Timing (VIC068A as local bus master) 


** Second and subsequent cycles ** 


— 
it 
it 

We) 

— 
i 

ON 

BN 


K1 | DSACKi*[0] and DS*[L] SBAT +4 SBAT+“%T+ | SBAT+4 SBAT+’%T+ | SBAT+3 SBAT+Y’T+ 
to LEDI*[H] 23 24 26 
Ra [DsrOe DST [ree ares ma [res free 
K3_ | DSACKi*[0] and DS*[L] SBAT+9 |SBAT+%T+]SBAT+8 [SBAT+%T+]SBAT+7  |[SBAT+%T+ 
to DS*[H] 41 42 52 
K4_ | DSACKi*[0] and DS*[L] SBAT +12 SBAT+'’%T+ | SBAT+11 SBAT+'T+ | SBAT+10 SBAT+’%T+ 
to DTACK*|[L] 51 53 67 
KS | DSACKi*[0] and DS*{L] SBAT +13 SBAT+’%T+ | SBAT+11 SBAT+Y’%T+ | SBAT+11 SBAT+’%T+ 
to ISOBE*[H] 54 56 62 
K6 | DSACKi*[0] and DS*[L] SBAT +12 SBAT+%T+ | SBAT+10 SBAT+'%T+ | SBAT +10 SBAT+%T+ 
to SWDEN*[H] 50 52 61 
K7_ | DSACKi*[0] and DS*[L] SBAT +10 SBAT+%T+ | SBAT+8 SBAT+%T+ | SBAT+8 SBAT+%2T+ 
to LA[7:0] Valid 42 44 57 
psimmerepray | fe j7__f?__ f= |e |s___ 
DS1/0*[1] to 5 27 5 28 4 35 
DTACK*[H] 
SLAVE BLOCK TRANSFER (READ) 


** First Cycle ** 
See: Local Bus Timing (VICO68A as local bus master) 
** Second and subsequent cycles ** 
L1 | DS1/0*[1] to LEDO*[L] 


DS*[H] to DS*[L] ST+1%4T 


DS1/0*[0] to DENO*[L] fl 


DSACKi*[0] and DS*[0] 
to LEDO*[H] 


i) 


pa a Me BB 


DST+14T |DST+1%T |DST+1%T |DST+1%4T | DST+1“T 
—14 —3 —15 —4 
z 
SBAT+%4sT+ |SBAT+7  |[SBAT+%T+|SBAT+6  [|SBAT+%T+ 
36 37 41 
DSACKi*[0] and DS*[0] BAT+9  |SBAT+%T+|SBAT+8  |SBAT+%T+|SBAT+7  |SBAT+%T+ 
to DS*[H] 41 43 52 
DSACKi*(0] and DS*[0] BAT+11 |SBAT+%T+|SBAT+9  |SBAT+%T+|SBAT+9 |SBAT+%4T+ 
to DTACK*[L] 47 57 
-| DSACKi*[0] and DS*(0] ol BAT+9 |SBAT+%T+]SBAT+8  [SBAT+%T+]SBAT+8 |SBAT+%T+ 
43 57 
fd 
a 


to LA[7:0] Valid 
19 
0 


ES CC 
Bo 
L11 | DTACK*[0] to DS*{H] | 16,18 | T + 15 1 + 45 


BAT +8 


pet 
iss) 
vw 


> Pa 
le 


vs) 


in 
a 


cl 
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| 
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OPO C0 —————— 


REGISTER ACCESS 


PAS* [0] & DS*[0 4T+5 4T +34 4T+5 4T+35 4T +4 4T +38 

CS*[ iQ : eee 

feet [0] & DS*[0 AT+5 4T +28 4T+5 4T+29 4T+4 4T +37 
CS*[0] to LD[7: ot Valid 


AS*{0] & ICFSEL*(0 
ee SA ee: ee Se 
2-2 2 ee a a 
eed aa Epa ees ee 

Cs EC Ce 


DTACK*{L] 


N1 | LBG*(0} to HALT*[L], 
aaa] 


~ 
ry 
N 
ry 
| 


1 |LA, ASIZ[1:0] Valid to 
PAS*(0] 


— a ae a ee 
1P2 | SIZ[1:0], WORD*, —2T 

FC[2:1] Valid to PAS*(0] 

U(r] vaio DSO] | Se a LO a 


HOLD TIMES 


PAS*[1] to LA, 
ASIZ[1:0] Invalid 


*[wowBrcanitmaiaf |? | PP 
WORD*, cla) Invalid 

a ee Ce eee ee ee 

= Ss Saat aay Ree ees eee 


DS*[1] to LD[7:0] Invalid 


—— 


Q4 a [1] to Smee 
Notes: 
2. T= CLK64M clock period _ 8. Read operation only. 
SAT = Slave Access Timing 9. Master write post only. 


MBATO = Master Block Transfer Timing 0 
MBAT1 = Master Block Transfer Timing 1 
SBAT = Slave Block Transfer Timing 


10. Skew. 


11. Input requirement. 


DST = Data Strobe Timing 12. Slave write post only. 
3. ROR mode. 13. VMEbus interrupt only. 
4. While VMEbus system controller. 14. Local interrupt (LICR[4] = 1) only. 


5. Synchronous delay depends on speed in which BGiIN 15. Local interrupt (LICR[4] = 0) only. 
is returned. If BGiIN is returned in zero time after re- 16. Timing specified but not tested. 
quest, synchronous delay will be maximum. 17. “Slow” Slave. 


6. Write operation only. 18. “Slow” Master. 
7. While VMEbus master. 
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BGiOUT* OUTPUT 
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Figure 14—1. VMEbus Arbitration—Scenario 1 


BRI" \ / OUTPUT 


OUTPUT 
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Figure 14—2. VMEbus Arbitration—Scenario 2 


BGiOUT* 
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PRESS VIC068A AC Performance Specifications 
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end o_o ned 
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Figure 14—3. VMEbus Arbitration—Scenario 3 
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Figure 14—4, VMEbus Arbitration—Scenario 4 
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Figure 14—5. Master Write 
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PRESS 
SEMICONDUCTOR 
P1 
Ba ' B26 
PAS* | PORE INPUT 
J 
DS* sa INPUT 
MWB* eh... 4 INPUT 
DSACKi* ' ah SE aa OUTPUT 
vw Ta ay He 
B19 
LA[7:0] —\X |__| vad ———<dtS—SsSXTT INPUT 
mA ae (TO 
LD[7:0] eS ED 2170) OUTPUT 
LED 4H ed tt OUTPUT 
= Il 
U/LWDENIN* en i Nn gee OUTPUT 
LADO aaa ie See “4 B33 OUTPUT 
ead be 
ABEN* B17 =n | | OUTPUT 
Bo ke HH |I 
ISOBE* 4 ff tt OUTPUT 
. a ee eee ef ee ed 
SWDEN tt +—/ OUTPUT 
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BGiIN* aa le f ay INPUT 
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Figure 14—6. Master Read 
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DSACKi* 
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SWDEN* 
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Figure 14—7. Slave Write 
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Figure 14—8, Slave Read 
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Figure 14—9. Master Write Post 
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PAS* OUTPUT 
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sweet re 
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Figure 14—10. Slave Write Post 
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Figure 14—11. Local Bus 
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PAS* \ / INPUT 
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MWB* \ / INPUT 
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Figure 14—12. While VME Master 
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SS SC rpress | VIC068A AC Performance Specifications 
SS SEM ICONDUCIOR =e 


PAS* INPUT 
FCIACK* kK E14 INPUT 
DSACKi* =. F OUTPUT 

IPLit — VN ae | OUTPUT 

ieee | 
LA[3:1] aa | eee, INPUT 
—oe | 
LIACKO* ps4 X OUTPUT 
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Figure 14—14, Local IACK 


Note: 
19. If VICO68A is configured to supply vector. 


14—20 


VIC068A AC Performance Specifications 


re 
Le 
Faia 
a 


CYPRESS 
SEMICONDUCTOR 


| 


Initiation 


PAS* \ / INPUT 
DS* \ / INPUT 


MWB* aul INPUT 
LA[31:0] ae Bee Ek eee, INPUT 
ee ee 
LD[31:0] a > INPUT 
R/w* 54 INPUT 
ro 
DSACKi* Pe Fi - OUTPUT 
Ee | 
* 
BLT Es “ih OUTPUT 
LADO OUTPUT 
LBR* OUTPUT 


BRi* \ | Fe OUTPUT 
BGiIN* \ / INPUT 


Figure 14—15. Initiation 
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Figure 14—16. First MBLT Write 
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Figure 14—17. Second MBLT Write 
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SSF MOV 
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Figure 14—18. Master Block Transfer—Write (Slow Slave) 
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Table 15—5. Pinout for VICO68A Plastic and Ceramic Quad Flatpack: Cavity Up (continued) 
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Figure 16—6. Master Write 
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Figure 16—8. Master Write Post with Slave Read (shows data toggle) 
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Figure 16—9. Master RMC1 ($AF[7:5] = 000) 
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Figure 16—10. Master RMC2 ($AF[7:5] = 001) 
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Figure 16—11. Master RMC3 ($AF[7:5] = 010) 
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Figure 16—12. Master RMC4 ($AF[7:5] = 011) 
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Figure 16—13. Master RMC5 ($AF[7:5] = 101) 
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Figure 16—14. Master RMC6 Non-Byte ($AF[7:5] = 110) 
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Figure 16—15. Master RMC7 ($AF[7:5] = 111) 
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Figure 16—16. MOVEM Write Operation 


16-16 


| 


| 


= CYP. 


RESS 
CONDUCTOR 


( 


£¥S 


2 


VIC068A Simulation Waveforms 


Figure 16—17. MOVEM Read Operation 
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Figure 16—18. Slave Read 
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Figure 16—20. Slave Write Post 
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Figure 16—21. Slave Write Block Transfer (DMA mode) 
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Figure 16—22. Slave Write Block Transfer (non-DMA mode) 


16-22 


PRESS VIC068A Simulation Waveforms 
SSF | SEMICONDUCTOR 


Figure 16—23. Slave Read Block Transfers (DMA mode) 
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Figure 16—24. Slave Read Block Transfer (non-DMA mode) 
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Figure 16—27. Register Write 
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Figure 16—30. Interprocessor Communications Global Switch Access Timing 
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Figure 16—31. VMEbus Interrupt Acknowledge Cycle 
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Figure 16—32. Local Interrupt Acknowledge Cycle 
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Figure 16—33. Interrupter Acknowledge Cycle 
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Figure 16—34. Block Transfer: VME Write: Burst of 2 
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Figure 16—35. VME Boundary Crossing and Local Boundary Crossing 
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== Introduction to the VAC068A 
1 Features Summary 


When used with the VIC068A (VMEbus Interface Controller), the VACO68A(VMEbus 
Address Controller) forms a complete VMEbus master/slave interface solution. The 
VAC068A is intended for use solely with VICO68A. The following feature list is VACO68A 
specific but uses VICO68A implementations for items such as boundary crossing, dual-path, 
interprocessor communications facilities, and block transfers. 


Complete VMEbus and I/O DMA capability for 32-bit processors, including 42 pro- 
grammable registers for configuration and control of: 

— Slave address decode 

— UARTIS 

— Programmable I/O signals 

— Local I/O 

— Interrupt source 

Provides complete local memory map decoding. Separate segments on local interface 
available for: 

— DRAM 

— VME Subsystem Bus (VSB) 

— Shared Resource 

— Local I/O 

— EPROM 

Provides complete VMEbus memory map decoding. Separate segments are available 
for: 

— Two VMEbus slave decodes 

— Interprocessor communication facilities 

Supports block transfers over 256-byte boundaries: 

— Address counters for VMEbus A[31:8] and local LA[31:8] 

— Supports dual-path feature of the VICO68A 
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— Supports implementation of the VSB interface 
— Includes local DMA capability 
e Dual UARTS on chip: 
— Double buffered on transmit, quintuple-buffered on receive 
— Programmable baud rate from 300 to 9600 baud 
¢ Miscellaneous: 
— Supports unaligned transfers 
— Programmable DSACKi* for local I/O 
— Programmable timer and interrupts 
— Programmable I/O signals (dual function) 


— Buffer control signals for direct connection to 543s 


General Description 


The VAC068A is a programmable address decode controller and VMEbus DMA extension 
for the VICO68A. When used in conjunction with the VICO68A, the VACO68A maximizes 
performance of a master/slave VMEbus interface module. It also substantially reduces 
power consumption and board space when compared to discrete implementations. The 
VAC068A contains programmable registers that allow the user to easily define VMEbus 
address decoding. These are: 


e A24 address space overlay register 
e three programmable VMEbus boundary registers 


e separate A16 address space with programmable D16 or D32 data size 


The VACO068A reserves address space for local I/O resources, DRAM, and EPROM. Ac- 
cess to these address spaces forces the proper chip select signal on the VACO68A. The chip 
select outputs are CS*, IOSELS5—0*, DRAMCS*, and EPROMCS*. DRAM address space 
is hard coded to start at $0000 0000 to follow normal VMEbus address space conventions. 
Programmable address options also exist for the purpose of asserting VSB select 
(VSBSEL*) and shared resources chip select (SHRCS*). 


The VAC068A contains address counters and control logic to allow for block transfer over 
256-byte boundaries. 


Additional features include 13 programmable input/output signals (PIO signals) that can 
be programmed for the following functions: 
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e 13 general-purpose I/O signals 

e two serial I/O transmit and receive channels (A and B) 
e three interrupt signals 

e shared resource chip select 

e I]/O read and I/O write 

e I/O selects 2—5 for slower 8-bit peripheral devices 


Note: IOSELO and IOSEL1 have dedicated pins on the VACO68A. 


The I/O selects have reserved address space and may use the local address bus or the IDbus. 
When the IDbus is used, programmable cycle end and DSACK control may be programmed 
in the corresponding DSACK control register. 


Programmable DSACKi* control also exists for EPROM and shared resource selects. 
DSACKi*s may also be disabled if the user wishes to provide this function. There is also a 
programmable timer and interrupt mapping on either PIO7, PIO10, or PIO11 for the fol- 
lowing interrupting functions: 


° timer interrupt 

e UART A and B interrupt 

e mailbox interrupt 

e PIO4, PIO7, PIO8, or PIO9 


The VACO068A uses the VICQ68A data direction (DDIR*) and swapping signals 
(SWDEN*) for direction control and unaligned transfers. 


The VAC068A connects directly to the local address bus LA[31:8] and the VMEbus address 
A[31:8] signals. It also connects to the local data bus through the IDbus ID[15:8]. VAC068A 
uses the [Dbus to provide VMEbus data signal connection D[15:8], although external buff- 
ers and line drivers are required. The VICO68A directly drives the VMEbus data signals 
D[7:0], address signals A[7:1], and local address LA[7:1] and data signals D[7:0]. 


Both parts utilize Cypress’s patented output drivers and were designed with high-perfor- 
mance standard cells using a 1-micron CMOS process. Thirteen ground and nine power 
pins are provided. 
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VMEbus Signals 


A[31:8] 
These are the VMEbus address signals. 


Drive: 64 mA (all) 
Type: Three-state I/O 


AS* 


This is the VMEbus address strobe signal. It responds to both VICO68A- and VMEbus-gen- 
erated address strobes. 


Drive: None 
Type: Input 
ID[15:8] 


These are the isolated data bus signals. They are used to interface local data [15:8] to the 
VMEbus D[15:8] in conjunction with transparent latching bidirectional I/O buffers. They 
also are used to interface with local 8-bit I/O peripherals via the Device Location and 
DSACKi* Control registers. 


Drive: 16 mA 
‘Type: Three-state I/O 


CPU/Local Interface Signals 


LD[31:16] 


These are the local data bus signals. They are used to write or read the local data bus and 
for writing and reading the on-chip control registers. 
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Note: The IDbus connects to LD[15:8] and VICO68A connects to LD[7:0]. 
Drive: 16 mA 

Type: Three-state I/O 

LA[31:8] 


These are the local address bus signals. They are used as inputs during a VMEbus master 
cycle and to access on-chip control registers. They are used for output during local or slave 
accesses. 


Drive: 16 mA 
Type: Three-state I/O 
PAS* 


This is the local-processor address strobe. It indicates to the VACO68A that a valid address 
is present on the address bus. This signal is typically driven by either VICO68A or the local 
processor. 


Drive: None 

Type: Input 

R/W* 

This is the local read/ write signal. When High, this signal indicates that the current cycle 


is aread. When Low, the current cycle is a write. This signal is typically driven by either the 
VICO68A or the local processor. 


Drive: None | 
Type: Input 
RESET* 


This is the reset for the VACO068A. It is used alone or in conjunction with WORD* to reset 
the VACO068A internal registers. There are two reset types that may be implemented, and 
both of them are discussed in the reset section. 


Drive: None 

Type: Input 

WORD* 

This signal is active under programmable control from the appropriate region attribute reg- 


ister and controls the length of the data field. When it is asserted, the data path is 16 bits 
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wide. When deasserted, a 32-bit data path is set. It is also used as an input in conjunction 
with RESET* to set VACO068A registers. It is typically connected to the VICO68A as an out- 
put. 

Drive: 16 mA 


Type: Input/Three-state output 
ASIZ1, ASIZO 


These are the address size signals. They are used to specify the address size of an access. 
They are active under programmable control from the appropriate region attribute register. 
These signals are typically driven to VICO68A along with WORD* to determine address 
and data path size. 


ASIZO  ASIZ1 Addressing Mode 


0 0 User-defined 
0 1 A32 

1 0 Al16 

1 1 A24 

Drive: 16 mA 


Type: Three-state output 
DSACK1/0* 


These are the data sizing acknowledge signals. They are generated for any of the VAC068A 
device select outputs except CS* and VSBSEL* accesses. DSACK0* or DSACK1* can be 
selectively disabled or enabled in the DSACK1* Control register. 


Drive: 16 mA 
Type: Three-state I/O (rescinding) 
FC2/0 


These are the function code signals. They are used by the VAC068A to determine the local 
access type and are typically driven by the local processor or the VICO68A as shown in the 
following tables: 


(Per 680X0 User’s Guide) 
FC2 FCI FCO Cycle 
0 0 1 User Data Space 


18-3 


ll 


hs 
2 
; 


VAC068A Signal Descriptions 


2) 


User Program Space 
Supervisor Data Space 
Supervisor Program Space 


0 
1 
1 
1 CPU Space 


— - © 
—_- OO - © 


(Per section 2.2 of this User’s Guide) 


FC2 FCI Cycle 


0 0 Slave Block Transfer 
0 1 Local DMA 

1 0 Slave Access 

1 1 DRAM Refresh 
Drive: None 

Type: Inputs 

MWB* 


This is the module-wants-bus signal. It is asserted under programmable control of the ap- 
propriate region attribute register and indicates that a VMEbus access is occurring. This 
signal is typically connected to the VICO68A. 


Drive: 16 mA 
Type: Output 
FCIACK* 


This is the local interrupt acknowledge signal. It indicates that the current cycle is an inter- 
rupt acknowledge cycle. This signal is typically connected to the VICO68A. It is asserted 
during local VAC068A interrupt cycles, or when HIACKEN is enabled in the PIO Direction 
register or when IOSELS* address space is accessed when enabled in the PIO Function reg- 
ister. 


Drive: 16 mA 
Type: Output 
DRAMCS* 


This is the DRAM chip select signal. It is asserted when the local address maps into region 
0 as defined by the DRAM Upper Limit Address register. It is also asserted when redirec- 
tion is enabled in the VAC068A Decode Control register. 
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Drive: 16 mA 
Type: Output 
EPROMCS* 


This is the EPROM chip select signal. It is asserted after a global reset, during a local access 
to EPROM address space, and during redirection of SLSEL1* on the local bus via the 
VAC068A Decode Control register. 


Drive: 16 mA 
Type: Output 
FPUCS* 


This is the floating-point-unit chip select signal. It is asserted when a floating-point copro- 
cessor access is occurring. This is decoded from the processor function codes or under pro- 
grammable control in the PIO Function register to be asserted in the IOSEL4* address 
range. 


Drive: 16 mA 
Type: Output 
VSBSEL* 


This is the VSB (VME Subsystem Bus) select signal. It is used to identify accesses to a 
daughterboard or VSB. It is asserted when enabled from the appropriate region attribute 
register. 


Drive: 16 mA 
Type: Output 
REFGT* 


This is the refresh grant signal. It is asserted during a DRAM refresh cycle and is typically 
decoded from the VICO68A function codes (FC1 and FC2). 


Drive: 16 mA 
Type: Output 
LBR* 


This is the VICO68A local bus request signal. It is used to signal the VAC068A when the 
VICOQ68A requests the local bus. It is typically connected to the VIC068A LBR* signal. 
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Drive: None 
Type: Input 
CS* 


This is the VICO68A chip select signal. It is asserted when the fixed address of the VICO68A 
is present on the local address bus. This signal is typically connected to the VICO68A chip 
select signal (CS*). 

Drive: 16 mA 

Type: Output 


‘BLT* 


This is the block transfer signal. It is used to determine when a block transfer is in progress 
and to increment internal address counters during a boundary crossing. This signal is typi- 
cally connected to the VICO68A. 


Drive: None 
Type: Input 
CACHINH* 


This is the cache inhibit signal. It is asserted when enabled in either the Region Attribute 
registers or in the A24 Space Base Address register. It is also asserted on access to the 
DRAM Mailbox and VMEbus A16 address space (Region 6). It may be connected to the 
CDIS signal on 680X0-type processors. 


Drive: 16 mA 
Type: Open Collector Output 
LDMACK* 


This is the local DMA activity signal. It is asserted when there is DMA activity mapped into 
a particular region. It is typically decoded from the VICO68A function codes (FC1 and 
FC2). 


Drive: 16 mA 
Type: Output 
CPUCLK 


This is the CPU clock signal. It is typically connected to the system CPU clock. Maximum 
frequency is 50 MHz. 
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Drive: None 
Type: Input 
SLSELO* 


This is the slave select 0 signal. It is asserted when enabled by a comparison of its base ad- 
dress register and the address on either the local or the VMEbus. It indicates to the 
VICOQ68A that a slave operation is pending. 


Drive: 16 mA 
Type: Output 
SLSEL1* 


This is the slave select 1 signal. It is asserted when enabled by a comparison of its base ad- 
dress register and the address on the VMEbus, It indicates to the VICO68A that a slave op- 
eration is pending. 


Drive: 16 mA 
Type: Output 
ICFSEL* 


This is the interprocessor communications signal. It is asserted under programmable con- 
trol of acomparison of its base address register and the address on the VMEbus. It indicates 
a VICO68A interprocessor communication access. 


Drive: 16 mA 
Type: Output 
IOSEL1/0* 


These are 2 of the 6 I/O select signals. They are asserted when the local bus address matches 
their fixed memory location. They are also used in conjunction with the [Dbus when pro- 
grammed in the PIO Function register. 


Drive: 16 mA 
Type: Output 
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Parallel I/O-Shared Function Signals 


The functions of these signals are programmed in the PIO Function register. When the cor- 
responding bit is set in this register, the signal is the shared function. When the correspond- 
ing bit is cleared, the signals operate in the general-purpose parallel I/O mode (PIO). 


PIOO—TXDA 


The PIOO—TXDA signal is programmed to serve either as General-Purpose I/O pin bit 0, 
or as an output for the UART Channel-A Transmit signal. 


Drive: 16 mA 
Type: Input/Three-state output 


PIO1—RXDA 


The PIO1—RXDA signal is programmed to serve as either General-Purpose I/O pin bit 1, 
or as an input for the UART Channel-A Receiver signal. 


Drive: 16 mA 
Type: Input/Three-state output 
PIO2—TXDB 


The PIO2—TXDB signal is programmed to serve as either General-Purpose I/O pin bit 2, 
or as an output for the UART Channel-B Transmit signal. 


Drive: 16 mA 
Type: Input/Three-state output 
PIO3—RXDB | 


The PIO3—RXDB signal is programmed to serve as either General-Purpose I/O pin bit 3, 
or as an input for the UART Channel-B Receiver signal. 


Drive: 16 mA 
Type: Input/Three-state output 


PIO4—IORD* 


The PIO4—IORD* signal is programmed to serve as either General-Purpose I/O pin bit 
4, or as an output for the read enable signal (local I/O accesses). 
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Drive: 16 mA 
Type: Input/Three-state output 
PIO5—IOWR* 


The PIO5—IOWR* signal is programmed to serve as either General-Purpose I/O pin bit 
5, or as an Output for the write enable signal (local I/O accesses). 


Drive: 16 mA 
Type: Input/Three-state output 
PIO6—IOSEL3* 


The PIO6—IOSEL3* signal is programmed to serve as either General-Purpose I/O pin bit 
6, or as an output for the IOSEL3* enable signal (local fixed-map I/O select). 


Drive: 16 mA 
Type: Input/Three-state output 
PIO7— Interrupt Request 


The PIO7—Interrupt Request signal is used as either General-Purpose I/O pin bit 7, or as 
an output for interrupt requests on one of PIO 7, 10, or 11 (programmed in the Interrupt 
Control register). 


Drive: 16 mA 
Type: Input/Three-state output 
PIO8—IOSELA* 


The PIO8—IOSEL4* signal is programmed to serve as either General-Purpose I/O pin bit 
8, or as an output for the IOSEL4* enable signal (local fixed-map I/O select). IOSEL4* ac- 
cesses also assert FPUCS* when so programmed in the PIO Function register. 


Drive: 16 mA 
Type: Input/Three-state output 


PIO9—IOSEL5* 


The PIO9—-IOSELS5* signal is programmed to serve as either General-Purpose I/O pin bit 
9, or as an output for the IOSELS* enable signal (local fixed-map I/O select). IOSEL5* ac- 
cesses also assert FCIACK* when so programmed in the PIO Function register. 
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Drive: 16 mA 
Type: Input/Three-state output 


P1O10—Interrupt Request 


The PIO10—Interrupt Request signal is used as either General-Purpose I/O pin bit 10, or 
as a programmed interrupt request as programmed in the Interrupt Control register. 


Drive: 16 mA 
Type: Input/Three-state output 
PIO11—Interrupt Request 


The PIO11—Interrupt Request signal is used as either General-Purpose I/O pin bit 11, or 
as an output for interrupt requests as programmed in the Interrupt Control register. 


Drive: 16 mA 
Type: Input/Three-state output 
PIO12—SHRCS* 


The PIO12—SHRCS* signal is programmed to serve as either General-Purpose I/O pin bit 
12, or as an output for shared resource chip select. 


Drive: 16 mA 
Type: Input/Three-state output 


PIO13—IOSEL2* 


The PIO13—IOSEL2* signal is programmed to serve as either General-Purpose I/O pin 
bit 13, or as an output for the IOSEL2* enable signal (local fixed-map I/O select). 


Drive: 16 mA 
Type: Input/Three-state output 
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Data Flow Control Signals 


These signals are inputs to VACO68A and are connected to outputs from VICO68A. 


SWDEN* 


This is the swap data enable signal. It is used in conjunction with DDIR* to swap data to 
or from the Isolated Data bus signals ID[15:8] to the Local Data LD[15:8] bus. This signal 
is typically connected to the VICO68A. 


Drive: None 

Type: Input 

DDIR 

This is the data direction signal. It is typically connected to the VICO68A. 
Drive: None | 

Type: Input 

LADO 


This is the latch address out signal. It is used to latch the local address out to the VMEbus. 
It is typically connected to the VICO68A. LADO is also used to increment internal address 
counters during a VMEbus boundary crossing. 


Drive: None 

Type: Input 

LADI 

This is the latch address in signal. It is used to latch the local address from the VMEbus. 
Drive: None 

Type: Input 

LAEN 


This is the local address bus enable signal. It is used by the VACO68A to indicate that the 
VICO68A has bus mastership of the local bus. 


Drive: None 


Type: Input 
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ABEN* 
This is the VMEbus address enable signal. It is used to indicate that the VICO68A is driving 
the VMEbus address bus. 
Drive: None 
Type: Input 
BLT* 
ABEN* 
LADO 


VMEbus 
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Figure 18—1. VAC068A Block Diagram 
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Applications 


The VAC068A is a complementary chip to Cypress’s VICO068A VMEbus Interface Control- 
ler. As the VACO68A is intended to work exclusively with the VICO68A, the user should be 
familiar with VICO68A operation. The VICO68A section of this user’s guide must be used 
in conjunction with the VACO68A section to fully understand the operation of the chip set. 


The VAC068A includes drivers and receivers to interface directly to the local address and 
data bus. For connection to the local address bus, the VICO68A drives the lower local ad- 
dress bus signals LA[7:0] and the VACO068A drives the upper local address bus signals 
LA[31:8]. For the local data bus, the VICO68A drives LD[7:0] and the VACO68A drives 
LD[31:8]. 


For the VMEbus address signals, the VICO68A drives A[7:1] and the VACO68A drives 
A[31:8]. VMEbus data signals D[7:0] are driven directly by the VICO68A. The VAC068A 
uses an alternate IDbus to drive the next eight VMEbus data bits D[15:8] with an external 
"543. An external ’245 is needed to swap between LD[15:8] and ID[15:8]. The upper VME- 
bus data signals D[31:16] are driven through external 7543s and enabled by the VICO68A 
buffer control signals. Thus the only additional logic required with the VICO68A and the 
VAC068A for a complete VMEbus and local interface are three 543s and three 245s for di- 
rection and isolation of data signals from ID[15:8]. The VACO68A internally includes one 
of the two swap buffers required for unaligned transfers (see VAC068A block diagram). 
The internal swap buffer moves the ID bus data from ID[15:8] to LD[31:24]. 


The VAC068A IDbus also allows slower I/O devices to be utilized with system processor 
clock rates of 25 MHz or higher. This is accomplished by I/O read, I/O write, and DSACKi* 
programmable time delays. These parameters are set in the DSACKi* Control register 
along with assertion and recovery times for local I/O chip selects (IOSELi*). 


When the IDbus is used to interface to slower 8-bit peripherals, certain registers must be 
configured. These are the DSACKi* Control register, PIO Function register, and the De- 
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vice Location register. Region 5 of the VAC068A address map defines each of six different 
address areas for these 8-bit peripherals with separate I/O select signals for each address 
area. Two of these select signals have dedicated pins and the other selects are shared with 
the programmable I/O signals. To enable these devices on the ID bus, the corresponding 
bit in the Device Location register must be set. 


The VAC068A provides VMEbus address decoding when functioning as a slave. This is ac- 
complished by two separate slave select base address registers. These registers are com- 
pared to the respective VMEbus address signals and, when a match occurs, the correspond- 
ing SLSELi* signal is asserted to the VICO68A. The address resolution of slave selects is 
64 Kbytes; i.e., only the upper 16 bits are compared. For A16 slave selects, bits 26 and 27 
of slave select 1 must be used. This is enabled in the Decode Control register. 


In addition to VMEbus slave selects, the VACO68A can assert a variety of chip selects to 
the local module. These are activated by internal comparators that compare the local or the 
VMEbus address to the VAC068A address map. Two means exist for asserting the chip se- 
lects. One is when the local address matches the corresponding region address. The other 
is when redirection is enabled in the Decode Control register. When the VAC068A’s own 
VMEbus slave select address is detected and redirection is enabled in the Decode Control 
register, the corresponding chip select is asserted. For example, the VACO68A can assert 
DRAMCS* (after VICO68A asserts LBR* and receives a LBG*) in response to the detec- 
tion of its own slave select 0 address on the local bus. The slave select address is located in 
the SLSELO Base Address register. SLSEL1* may be redirected to EPROMCS*, 
DRAMCS*, SHRCS*, or VSBSEL* (if it is enabled in the Decode Control register) when 
the slave select 1 address is detected on the VMEbus address bus. 


The VACO068A also provides address decode for local I/O devices (IOSELO—5), the 
VIC068A (CS*), and local resources. The upper address range is reserved for VMEbus 
short address space (A16), and can be programmed for either automatic D32/D16 decode 
(based on A16), D16, or D32 data path. 


The VACOQ68A includes local and VME address counters required to support VMEbus 
block transfers. These counters automatically increment when a 256-byte boundary is 
crossed. The VAC068A also contains a dual-address path that allows VICO68A master ac- 
cesses to the VMEbus during the interleave period of a block transfer. 


The VAC068A may be used in conjunction with the VIC068A for local DMA transfers. This 
includes transfers from memory to local I/O or across the VSB (VME Subsystem Bus). That 
is, the VICO68A/VAC068A architecture allows design of VSB and I/O LSI devices that uti- 
lize DMA capability. 
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local module. For example, the function codes are decoded from the VICOQ68A to interpret 
FC2 


CYCLE 


The VACO068A decodes processor and VICO68A signals to identify the current state of the 

type and to assert the signals LDMACK* (local DMA activity) or REFGT™ (refresh grant). 
1 

1 


whether the current local cycle is a slave block transfer, normal slave transfer, local DMA 
cycle, or DRAM refresh cycle. The result of this decode is used to determine the slave cycle 
FC1 
0 0 
0 


Slave Block Transfer 
Local DMA 
0 

1 1 


Slave Access 


DRAM Refresh 


ditions occur: 


The VACO068A includes circuitry to decode the processor’s function codes. This is used to 
supply floating-point-unit chip select (FPUCS*) to the modules coprocessor. 


The VACO068A also identifies if the current cycle is an interrupt acknowledge cycle. This is 
space 


done through the assertion of FCIACK* by the VAC068A when any one of these three con- 
function code bits 0—2 are all set to 1’s 
bit 30 of the PIO Direction register is set and an access is made to $FFFF FFxx 


bit 31 of the PIO Function register is set and there is an access to local I/O 5 address 
PIO Function register. 


The VAC068A local interrupts can occur on any of three interrupt-request output signals: 


PIO7, PIO10, or PIO11. These signals are enabled as output interrupt signals through the 


Enabling/disabling specific interrupts is accomplished in the Interrupt Control register. 

This register also specifies the mapping of interrupts on PIO7, 10, or 11. Normally, the 

PIO7, 10, or 11 signals are connected to the VICO68A LIRQi* signals. The Interrupt Status 

register may be read to determine which interrupt condition is causing the output to be as- 

serted. The conditions causing these interrupts are: 

programmable timer 

e mailbox access 

¢ UART channel A or B service 
programmable I/O signals PIO4, PIO7, PIO8, or PIO9 


rupt Control register. 


The timer, mailbox, and PIO4, 7, 8, and 9 interrupts are active Low and edge triggered. The 


interrupt request goes inactive when the local processor clears its respective bit in the Inter- 
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‘To disable the UART channel A and B interrupts, the user must first determine what caused 
the VART interrupt. The cause of the interrupt is located in the respected UART Serial I/O 
Channel Interrupt Status register. This register is read-only. Once the cause is determined, 
the respective bit in the UART Serial I/O Channel Interrupt Mask register must be disabled. 
Upon completion of this activity, the Interrupt Control register bit may be cleared. 


Other signals the VACO68A decodes include: 


e BLTI* (local block transfer address counter) 
¢ LBG* (VICO68A local bus activity) 


The VAC068A also decodes the VIC068A buffer control signals. These include: 


e SWDEN* (swap data enable) 

e DDIR* (data direction) 

e LAEN (local address enable) 

e LADO (latch address out) 

e LADI (latch address in) 

e ABEN* (VME address bus enable) 


The VAC068A also furnishes status and size signals to the VICO68A and the local processor. 
These include: 


¢ WORD* for data size 

¢ ASIZ1/0 for address size 

¢ LDMACK* for local DMA activity 
¢ CACHINH* cache inhibit signal 

¢ REFGI* for refresh grant 


The VACO068A also includes shared-function programmable I/O signals. These dual-func- 
tion pins are defined in the PIO Function register. When not serving as general-purpose I/O 
signals they may be used for: 


e dual UART channels (A and B) 
e J/O read enable for local I/O 

° 1/O write enable for local I/O 

¢ Local I/O chip selects (2—5) 

e Shared-resource chip select 


The VAC068A also includes a timer with prescaler, programmable DSACKi* control, and 
a chip select (ICFSEL*) for access to the VIC068A global and module switches from the 
VMEbus. 
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VMEbus Address Decoding 


The VACO68A’s VMEbus address map consists of an address region for VMEbus A16 mas- 
ter cycles. The A24 Space Base Address register specifies where the A24 address overlay 
is for A24 master cycles. This register also contains the bits to program the data size of the 
A16 and A24 master cycles. An automatic decode of the data size is accomplished through 
the VACO68A by monitoring LA[16] for A16 space and LA[24] for A24 space. If this address 
signal is High, a D16 data path is selected (WORD*% asserted). If this address bit is Low, 
a D32 data path is selected (WORD* deasserted). A fixed data size option also exists. 


There are three programmable regions that can be programmed to assert MWB*, 
VSBSEL*, or SHRCS*. MWB* signals the VICO68A to acquire the VMEbus for a master 
access. Any or all regions are capable of this operation. VSBSEL* and SHRCS* are chip 
selects to module resources. 


The VAC068A also has two slave select base address registers, two slave select mask regis- 
ters, and an interprocessor communications select address register. The slave select base 
address registers and mask registers are used to decode valid slave selects and generate 
SLSELi* to the VICO68A. Any of A32, A24, or A16 slave access can occur. The ICFSEL 
address register is used to access the VICO68A global and module switches from the VME- 
bus. 


Master Access 


There are five types of master accesses that may be accomplished with the VACO68A. They 


are. 


¢ A32 address with programmable data size 
e A24 address with D16 
e A24 address with D32 
e A116 address with D32 
e A16 address with D16 


Programmable VMEbus Space 


Any or all of the three programmable regions can be used to set up VMEbus accesses by 
defining an address range and programming the attribute register to assert MWB*. The ad- 
dress range is configured by programming the Boundary 2 or 3 Address registers. When the 
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Region Attribute register is set for MWB* assertion, the VICO68A arbitrates for the VME- 
bus. The corresponding ASIZ1/0, WORD*, and CACHINH* settings are driven upon the 
assertion of the processor address strobe (PAS*). See the VICO68A section of this user’s 
guide for details on VMEbus master transfers. 


A24 VMEbus Space 


The A24 Base Address register specifies an A24 address space overlay. This overlay is 32 
Mbytes in size. The data path may be D16, D32, or automatically decoded. Bit 24 of the A24 
Base Address register determines if the entire region is D16 or D32. Automatic decode is 
enabled through bit 20 of the A24 Base Address register. The A24 address space data path 
is determined by LA[24]. If LA[24] is High, the data path is D16. If LA[24] is Low, the data 
path is D32. WORD* is driven accordingly on these master cycles. 


This address space can be divided into two 16-megabyte blocks if automatic decode of 
LA[24] is enabled. The first 16 Mbytes are D32 and the second 16 Mbytes are D106. If auto- 
matic data-path decoding is not used, bit 24 of the register determines the data path of the 
entire 32-Mbyte overlay. The A24 address space may be overlaid on the top of any of the 
three programmable regions (1, 2, or 3) regardless of what it is set for (i.e., VSBSEL*, 
MWB*, SHRCS*%, or inactive). 


The VAC068A compares the upper 7 bits [31:25] of the A24 Base Address register to local 
address bits LA[31:25] and, upon a match, overlays 32 Mbytes of A24 address space on the 
programmed region. When this overlay occurs, MWB* is asserted and an A24 VMEbus 
master cycle takes place. The VACO068A drives WORD*%*, ASIZ1/0, and CACHINH* as spe- 
cified by the settings of the A24 Base Address register. 


The requirements for forcing A24 address accesses are that it must fall between the address 
range of $02 and $FE00 0000 and that the A24 overlay address is above the DRAM region 
(region 0). This address space decode cannot be disabled. 


As in a programmable master access, MWB* is asserted and the VICO68A requests the 
VMEbus and initiates the transfer per VMEbus protocol. 


A116 VMEbus Space 


The upper address space, starting at $FFFE 0000 and continuing to $FFFF FFFO, is re- 
served for Al6 VMEbus accesses. This address space is fixed and should not be used for any 
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other purpose. There are two ways to set up the data size for A16 master accesses. The first 
is to allow the VACO68A to automatically decode LA[16]. This is similar to the automatic 
decode of the A24 VMEbus space. If LA[16] is High, the data path size is D16 (WORD* 
asserted). If LA[16] is Low, the data path size is D32 (WORD* deasserted). This decode 
reflects region 6 of the VACO68A address map as A16/D32. The other option is to set bit 
22 in the A24 Space Base Address register. This enables bit 21 of the A24 Space Base Ad- 
dress register to control the data path size. If bit 21 is set, the data path is D32 (WORD* 
deasserted). If bit 21 is clear, the data path is D16 (WORD*% asserted). CACHINH* is al- 
ways asserted during VMEbus A16 access and is not programmable. 


Region 6 and the programmable regions provide the only way for an A16 access to take 
place when using the VACO68A. As before, MWB* assertion triggers the VICO68A to ac- 
quire the VMEbus and initiate the VMEbus transfer. 


19.3. VMEbus Slave Access 


The VACO068A contains four registers to define VMEbus slave address decode. These are 
the Slave Select 1 and Slave Select 0 Base Address registers, and Slave Select 1 and Slave 
Select 0 Address Mask registers. The VACO068A also contains an Interprocessor Communi- 
cations Select register. This is used to access the VICOQ68A global switches, module 
switches, and communication registers. 


The base address registers are loaded with the address that determines a valid slave select 
to assert SLSELO* or SLSEL1*. The mask registers are used to qualify which bits in the base 
address register are to be compared to its respective VMEbus address signal. When a bit 
is set in the mask register, it allows the base address register contents to be compared to the 
corresponding VMEbus address signal. If the compare matches, the corresponding SLSE- 
Li* is asserted. If clear, no compare is made and the VAC068A does not care what value 
is on that particular VMEbus address signal. It is important to use these mask bits with care. 
It is possible to get multiple slave selects if a small number of mask bits are set (i.e., 0’s in 
the high-order mask bits). 


The lower VMEbus address bits may also be compared for an A16 slave access. This is ac- 
complished by setting bit 26 of the Decode Control register. When this bit is set, VMEbus 
A[15:8] is compared to the Slave Select 1 Base Address register bits [31:24]. This allows the 
user to decode VMEbus short address space and assert any of DRAM, EPROM, VSB, or 
shared resources chip selects. The chip select is determined using bits 28 —29 in the Decode 
Control register. 
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The VAC068A address decoder constantly compares the register values to the VMEbus ad- 
dress, and when a match occurs it asserts the proper slave select signal. When SLSELi* is 
asserted to the VICO68A, the VICO68A asserts LBR* (qualified by VMEbus AS*), which 
is also connected to the VACO68A’s LBR* signal. When LBG* is asserted by the modules 
local bus arbiter, the following sequence occurs: 


the VICO68A asserts LAEN with valid FC2/1, S1Z1/0, and LA[7:0] 

the VAC068A asserts LA[31:8] 

the VICO68A asserts PAS* and DS* 

the VACO068A drives ASIZ1/0 and WORD’, then asserts the proper chip select 
the VAC068A asserts DSACKO/1 (if enabled) 

the VICO68A times out SAT delay 


the VICO68A asserts DTACK* and VAC068A deasserts DSACK0O/1 with PAS* deasser- 
tion 


a I co a 


8. the cycle completes, VACO68A three-states its address signals 


Slave select 0 is always associated with DRAMCS*. This assumes that a local bus grant on 
assertion of SLSELO* results in an access of local DRAM. Similarly, slave select 1 can be 
enabled to assert any of the following chip selects: 


e SHRCS* 

¢ EPROMCS* 
¢ DRAMCS* 

e VSBSEL* 


This chip select is asserted according to the Decode Control register bits 28-29 (FFFD 
14xx). 


Slave select 1 is only asserted when slave select 0 is not asserted per an internal interlock. 
Slave select 0 is asserted for slave transfers matching its base address register (and when the 
proper mask bits are set) or redirection of the local address to DRAM and DRAMCS* as- 
sertion. 


If both slave selects are in use and each is enabled for a different address space, it is possible 
for both SLSELO* and SLSEL1* to be asserted simultaneously as in the following case: 


When bit 26 is set in the Decode Control register, the VACO68A compares the VMEbus 
address signals A[15:8] to SLSEL1* Base Address register bits [31:24]. If a match occurs 
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with SLSELO* address bits [31:24] and VME address signals A[31:24], qualified by the ad- 
dress mask register, then both selects are asserted. The slave select address mask register 
would also have to be enabled for a compare of these address bits. When this occurs, and 
the two slave selects are mapped to different regions, the local module must decide which 
slave select has precedence. 


If both SLSELO* and SLSEL1* are asserted and point to the same device (i.e., DRAMCS* 
via SLSEL1* redirection in the Decode Control register) or they are decoded at non-over- 
lapping address ranges in the same address space, no conflict should arise. In this case, to 
access the full address space, slave select 0 should correspond to the larger address space 
for access to the Mailbox region. 


For recognition of the slave select address on the local bus, additional comparators monitor 
the local bus for the SLSELO address range. If this function is enabled in the Decode Con- 
trol register bit 19, the VACO68A asserts DRAMCS* when it recognizes a valid slave ad- 
dress on the local address bus. This allows the local processor to access data in DRAM at 
the same address as other modules on the VMEbus. 


Additionally, the slave address may be determined by using the VICO68A’s ability to assert 
LBERR* when it sees a qualified slave select. This is called self-access. The resulting opera- 
tion is: 


e VMEbus BERR is driven by the VIC0O68A 
e LBERR is driven by the VICO68A 


e the VICO68A Bus Error Status register indicates a self-access has occurred 


The Interprocessor Communications Facility Select register is another type of slave select. 
It enables an A16 access to VICO068A internal global switches, module switches, and com- 
munication registers. This register compares VMEbus A[15:8] to each of the two bytes in 
the register. When a match occurs, the VAC068A asserts ICFSEL* to the VICO68A. The 
upper byte is normally used for global accesses to the four Interprocessor Communications 
Global switches. If used for this function, all VACO68A (and all other non-VAC068A mod- 
ules) must be set to the same value. The lower byte is used to access the Interprocessor Com- 
munications Module switches and Interprocessor Communications registers. When used 
for this function, the values must be different for each VMEbus module. The VICO68A sec- 
tion of this user’s guide should be referenced when accessing specific switches and registers. 
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Local Memory Map Decoding 


The VAC068A segments the local processor’s address space into a number of fixed- and 
variable-sized segments with a resolution of 64 Kbytes (i.e., bits [31:16]). Separate segments 
are available for 


¢« DRAM 

¢ VMEbus subsystem bus select (VSBSEL*) 

e shared resource chip select (SHRCS*) 

e EPROM 

¢ local I/O (/O selects 5—0, VICO68A and VACO68A register access) 


The DRAM*, VSBSEL, and Shared Resource segments are programmable. These regions 
occupy address space from $0000 to $FFFD FFFF. DRAM is hard-coded to start at $0000 
0000, thus making it region 0. The means for sectioning VSBSEL* or SHRCS* in regions 
1, 2, or 3 are in the respective Region Attribute register. Boundary Address registers 2 and 
3 divide the respective contiguous regions. Each of these regions has the following attribute 
settings associated with it: 


° cache inhibit (CACHINH*) 
e address size (ASIZ1/0) 
e data word size (WORD*) 


In addition to the above programmable segments that may be assigned boundaries and at- 
tributes, fixed-size attribute segments are mapped to EPROM and local I/O, which include 
IOSELS—0* and the VICO68A and VAC068A register maps. Areas also exist for assertion 
of MWB* in any of the three programmable regions, VME A16 address space, and an A24 
address overlay space (see VACO68A memory map for graphical representation). 


DRAM Decode 


DRAM is hard-coded to start at $0. This region continues to the value programmed into 
the DRAM Upper-Limit Mask register. The minimum value that can be programmed in 
this register is 0000 0001. A 256-byte region is always available for the DRAM mailbox area. 
This register value is also the starting address for region 1. 


An interrupt can be enabled in the Interrupt Control register to indicate an access to the 
mailbox address space. DRAMCS* is asserted for $0000 00xx after the Force EPROM 
mode is exited. 
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The DRAM Upper-Limit Address register is NANDed with the local address bus 
LA[31:16] to determine the output of the compares. If any are Low, the access is not to 
DRAM. If all compares are High, then DRAM is being accessed and DRAMCS* is as- 
serted. 


There is another way to assert DRAMCS* and access DRAM address space using bits in 
the Decode Control register to redirect the Slave Select 0 address when it is present on the 
local address bus. Qualification of DRAMCS* assertion may be with or without PAS* asser- 
tion. This is programmable in the Decode Control register. DSACKi* control for DRAM 
access is also available in the Decode Control register. DRAM accesses may be set for a 
32-bit data path, or VACO68A DSACKi* may be three-stated and external DSACKi* gener- 
ation used. The three-state option is useful for processors that need synchronous termina- 
tion of DRAM access as with the Motorola 68040. 


For redirection of the SLSELO* address, bit 19 in the Decode Control register must be set. 
The slave select base address register must be present on the local address bus. If this bit 
is clear, DRAMCS* is not asserted when the SLSELO* address is present on the local bus. 
The correct mask bits must be set to enable a compare of the address bits. 


The user may also elect to enable qualification of DRAMCS* with PAS* asserted by setting 
bit 30 in the Decode Control register. This bit is normally set to condition the VAC068A to 
look only at the address during the proper time period. 


It should be noted that DRAMCS* is always asserted during a VMEbus SLSELO* cycle un- 
less redirection is disabled. DSACKi* may also be three-stated on LAEN assertion for 
VMEbus slave cycles. This is accomplished using bit 31 of the Decode Control register. The 
user may chose to set the DSACKi* delay for DRAM accesses in the Decode Control regis- 
ter using bits 17—18. The time intervals are in CPUCLK cycles, from 0 to 3. 


The upper 256 bytes of DRAM serve as a mailbox area. If the mailbox interrupt is enabled 
via the Interrupt Control register, a write to the upper 256 bytes of DRAM via SLSELO* 
interrupts the local processor with the specified interrupt signal. 


Programmable Decode 


Following the DRAM Upper-Limit Mask register are two Boundary Address registers. 
These registers define the next three regions of address space that may be assigned to any 
of the following chip selects or VMEbus access: 
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e SHRCS* (Shared Resource Chip Select) 
e VSBSEL* (VMEbus Subsystem Bus Select) 
° inactive (not programmed) 


Normally SHRCS* is used as an SRAM chip select, although it can be used for any shared 
resource on the module including DRAM. When used in this fashion, it has no effect on the 
VICO068A block transfers with local DMA. 


When configured for “inactive,” the region attributes are still driven as programmed when 
the region is accessed. These attributes can be qualified with PAS* when enabled in the De- 
code Control register bit 20. 


Since the DRAM Upper-Limit Mask register defines the upper address space of DRAM, 
it is also the starting address for region 1. This means that the Boundary 2 Address register 
specifies the upper limit of region 1 and the starting address of region 2. The Boundary 3 
Address register specifies the upper address limit of region 2 and the starting address of re- 
gion 3. Care should be exercised in programming region 3 so that it does not overlap the 
EPROM address space. If this occurs, EPROMCS* is asserted with the chip select pro- 
grammed in the Region 3 Attribute register. If this situation arises, external logic must de- 
code chip selects. 


19.4.3 EPROM Decode 


The EPROMCS* address starts at $FF00 0000 and continues to $FFEF FFFF. This gives 
the user 15 Mbytes of dedicated EPROM address space. When the user accesses this ad- 
dress space, the VACO068A asserts EPROMCS*. The default EPROM data size is 32 bits. 
Different EPROM data sizing is selected by setting signals [D8 or ID9 upon power-up reset. 
If ID9 is Low during RESET™, a 16-bit data path is selected. If ID8 is Low during RESET™, 
an 8-bit data path is selected. After reset, the user must configure the data size acknowledge 
in the EPROM DSACKi* Control register bits 27 and 28. It is assumed that the IORD, 
IOWR, and IOSEL assertion/recovery times are not to be used for EPROM accesses. 


The DSACKi* Control register also allows for different-speed EPROM to be used on the 
module. Bits 29—31 are used to set proper DSACKi* assertion timing or disable DSACKi* 
assertion by VAC068A altogether. 


The EPROMCS* timing should be determined upon power-up by loading the DSACKi* 
time in the DSACKi* Control register. There is also a “Force EPROM” mode that the 
VACO068A initially enters upon power-up. This mode is exited by any memory access in the 
EPROM address space ($FFO0 0000 to $FFEF FFFF). 
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19.4.3.1 Forced EPROM Mode 


19.4.4 


The map decode function is overridden at power-up to force read accesses to EPROM inde- 
pendent of its mapping until the EPROM address appears on the local address bus. This 
implies a jump to EPROM address space ($FFO00 0000 to $FFEF FFFF) should be one of 
the first instructions in the boot-up sequence. An initialization routine is given in Chapter 
20. This routine or a similar one should be initiated after exiting from system reset. When 
the forced EPROM mode is exited, DRAMCS* is asserted for address $0000 O0Oxx. 


Local I/O Select Decode 


The local I/O address space begins at $FFF0O 0000 and ends at $F FFD FFFF. IOSEL5 —0* 
accesses, VICO68A registers, and VACO68A registers reside in this address space. This ad- 
dress space is available to the local module only. The IOSELi*s each occupy 128 Kbytes of 
address space starting at $FFFO 0000 to $FFFA 0000. The VICO68A register accesses start 
at $FFFC 0000 and the VACO68A register accesses start at $FFFD 0000. Thus each register 
map consumes 64 Kbytes of address space. The upper limit for this region is $FFFD FFFF. 
Each IOSELS5—0* has an individual DSACKi* Control register associated with it. IO- 
SEL5—0* also have a Device Location Register attribute that enables the particular IO- 
SEL5 —0* device to be located on the ID bus. IOSEL5/2* do not have their own dedicated 
signal on the VAC068A, instead they share a PIO signal function and must be enabled in 
the PIO Function register. IOSEL1/0* signals have their own pin and do not share function- 
ality. 


In the DSACKi* Control register, it is possible to set IORD* and IOWR%* assertion and 
deassertion parameters. These are commonly called “cycle end control.” Cycle end control 
is defined as a means to provide increased hold time to peripheral devices located on the 
local module. Qualification of IORD* or IOWR* deassertion is either with PAS* or when 
the DSACKi* assertion delay has elapsed. For assertion of IORD* or IOWR*%, the delay 
is programmed in half CPUCLK cycles after PAS* assertion. The IORD* and IOWR* 
assertion and recovery delay is not used for EPROM or shared resources selects. 


IOSEL5—0*s are available to the user in one of two modes of operation. The first mode 
is when they are located on the local address and data bus. This is the typical operating con- 
dition. The second mode is when they are used on the ID bus. This mode is used when slow 
peripherals reside on the local module. 


When the ID bus is used, the Device Location register should be properly programmed. 
This register indicates to the VAC068A which device is located on the ID bus. Latching is 
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provided internal to the VACO68A. When using the IOSELS—0*, no I/O device access is 
allowed to start until the select signal for the previously accessed I/O device has been deas- 
serted for the number of clock cycles configured in the DSACKi* Control register. Pro- 
grammable attributes for IOSEL5—0*s in the DSACKi* Control register are: 


e assertion delay for the IOSELS —0* from PAS* in half CPUCLK cycles (otherwise asser- 
tion is with PAS*) 


e deassertion delay (recovery time) for IOSELS—0* inactive in CPUCLK cycles 


EPROMCS* and SHRCS* devices do not use these timing parameters. 


The VACOQ68A registers are also located in region 5 address space. They are accessed at lo- 
cal address $FFFD 0000 through $FFFD 0029. Accesses to these registers occur on the local 
address and data bus. Acknowledge occurs with the assertion of DSACK1*. These registers 
are not byte-accessible and must be set upon power-up to configure the VAC068A opera- 
tional mode. The undefined bits are read as 1’s. When all registers are configured, the 
VAC068A ID register must be written to enable decode and control functions. 


Local Decode Control/Status 


The VAC068A decodes function codes FC2—0 to provide status and control signals to the 
local module. These signals include 


¢ FCIACK* for local interrupt acknowledge cycle 

¢ FPUCS* for floating-point coprocessor chip select 
¢ REFGI* for refresh grant 

e LDMACK* for local DMA activity 

e CACHINH* for cache inhibit status 


Function Code Decode 


The VAC068A decodes FC2—0 from the processor and FC2—1 from the VICO68A. To de- 
termine when function codes from the VICO68A are to be decoded, the signal LAEN must 
be asserted. For local processor function decodes, LAEN is not asserted. The functions de- 
coded on the local bus from the VICO68A are one of the following: 


e Slave transfer (normal) 


e Slave block transfer 
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e DRAM refresh cycle 
e Local DMA 


When these activities are detected by the VAC068A, the proper output signals are asserted. 
When the VICO68A drives the function codes (defined in the VIC068A section of this user’s 
guide) the REFGT* and LDMACK* signals are decoded and asserted. 


When decoding local processor cycles (LAEN deasserted), the VACO68A is capable of as- 
setting FCIACK* and FPUCS*. These signals can only be generated when the local proces- 
sor function codes specify CPU space (FC2—0 = 111). The FCIACK* signal, uscd for inter- 
rupt acknowledge to the VICO68A, is asserted when FC2—0 = 111 and LA[17:15] = 111. 
The FPUCS* signal, used to select a floating-point coprocessor, is asserted when FC2—0 
= 111 and LA[17:13] = 10001. 


Care should be taken when these signals are used in a robust system that makes use of co- 
processors or other parts of CPU space as only those local address bus bits listed are de- 
coded. 


FPUCS* may also be asserted through an access to IOSEL region 4. This is enabled by set- 
ting bit 31 of the PIO Function register. 


Assertion of FPUCS* is further qualified by bit 16 in the Decode Control register. This al- 
lows the assertion of FPUCS* to occur either when the CPUCLK goes Low or when PAS* 
is asserted. 


Both FCIACK* and FPUCS* are inhibited when the VIC0O68A owns the local bus (LAEN 
is asserted). 


Programmable Input/Output 


The programmable I/O (PIO) signals of the VACO68A provide a general-purpose I/O facil- 
ity that can alternatively be programmed to provide IORD* (I/O read), IOWR* (I/O 
write), IOSEL5/2* (1/O selects), interrupt, SHRCS*, or Serial I/O (asynchronous serial 
I/O) functions. Multiple registers are used to configure the operation of these pins and read 
status of a particular function. These include PIO Function, Data Out, Pin, and Direction 
registers. 


When the PIO signals are configured in the PIO Function register as general-purpose I/O 
signals, the user may choose to use these signals to support the serial I/O function on 
VACO68A (i.e., RTS, CTS, DCD). 
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Bits 30 and 31 of the PIO Function register have special functions. Bit 30 enables a de- 
bounce delay circuit associated with PIO9 (see section 19.8.1). When bit 31 is set, it enables 
the user to assert FPUCS* on accesses to IOSELA* address space and assert FCIACK* on 
accesses to IOSELS* address space. This is useful for decoding an interrupt acknowledge 
cycle to obtain the status/ID of a service routine. 


The PIO Data Output register contains data to be put out on the PIO pins that are defined 
as outputs. Reading this address causes the data bus to be driven with the contents of the 
register. Writing to this register causes the value in the PIO Data Output register to be driv- 
en on the PIO pins that are defined as outputs in the PIO Function register. 


The PIO Pin register can be read to examine the data being presented on the PIO inputs. 
This register is a read-only register. Reading the PIO Pin register does not affect the con- 
tents of the PIO Data Output register. Writing to the Pin register causes a DSACK1* asser- 
tion, but has no effect on the data present on the PIO pins. 


The PIO Direction register specifies the direction of the PIO signals. When set the signal 
is an output, when cleared it is an input. This register has no effect if the corresponding PIO 
Function Register bit is set to disable the general-purpose I/O capability of that pin. Bit 30 
of the PIO Direction register has a special function (HIACKIN). It allows FCIACK* to be 
asserted on accesses to $FFFF FFxx. This is used to allow non-680x0 processors to assert 
FCIACK*, 


Serial I/O 


The VACO068A contains a dual, full-duplex UART. Each channel is double-buffered on 
transmit and quintuple-buffered on receive. The UARTS always transmit two stop bits and 
require a single stop bit on receive. 


The UART Serial I/O Channel A and B Mode registers allow configuration for 


¢ looping of transmitter or receiver 

e break transmission or no break 

e enable the transmitter/receiver pair 

¢ transmitter/receiver reset and run 

baud rate selection from 300 to 9600 baud as well as intermediate frequencies (via the 
CPU Clock Divisor register) 

¢ 7 or 8 data bits per character 


e odd, even, or no parity generation and check 
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The CPU Clock Divisor register must be loaded with a value to produce the correct baud 
rate generation. Examples are given in the register description section for different 
CPUCLK rates. 


Each UART contains a four-byte-deep FIFO (UART Channel A and B Receiver FIFO reg- 
ister) for receiving serial information. These FIFOs are accessed through the receiver FIFO 
registers. Included in these registers are indications of errors in parity, frame, and break de- 
tection. Once a character is read, the next character becomes available to read. 


The Channel A and B Transmit Data registers are accessed from the local data bus. They 
are loaded with the data to be transmitted. When enabled to run, the next character may 
be written into the register. 


The Interrupt Control register is configured to indicate which interrupt signal (PIO7, 10, 

or 11) is driven as a serial I/O interrupt. Serial I/O interrupts are not cleared by disabling 

the UART interrupt alone. The following sequence should be followed when handling a se- 

rial I/O interrupt: 

1. determine which UART channel (A or B) interrupt is pending in the Interrupt Status 
register 

2. determine the cause of the interrupt in the UVART Channel (A or B) Interrupt Status 
register 

3. mask the interrupt in the UART Channel (A or B) Interrupt Mask register 


4. service the interrupt based on the status 


5. clear the Interrupt Control register for the specific UART interrupt 


The UART Channel A or B Interrupt Mask registers can be configured to interrupt the local 
module for other conditions. These conditions include: 

e transmitter empty; transmitter ready 

e single character received 

e FIFO full 

¢ break change 

e parity error 

e frame error 


* Overrun 


1/O Select 


The VAC068A incorporates individual local I/O select signals. IOSEL1 and 0 are individual 
signals and are not multiplexed with other function. IOSEL2 through IOSELS share func- 
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tions with PIO13, PIO6, PIO8, and PIO9 signals, respectively. As stated previously, these 
signals have the ability to communicate on the local data bus LD[31:16] or the ID bus 
ID[15:8]. 


The Device Location register specifies mapping of the IOSEL5—0* signals. When a bit is 
set, it indicates that the respective IOSEL5—0* is located on the ID bus instead of the local 
data bus. 


The PIO Function register controls the multiplexed signal selection. When a bit is cleared, 
the signals are in the general-purpose I/O mode, otherwise they have the shared function. 


IOSEL4* has a special function associated with it. When PIO Function register bit 31 is set, 
FPUCS* is asserted on accesses to IOSEL4* address space. Additionally FCIACK* is as- 
serted on access to IOSELS* address space. Another way to assert FCIACK*® is to set bit 
30 in the PIO Direction register (HIACKEN). When this bit is set, FCIACK is asserted on 
access to $FFFF FFxx. 


The other signals of concern when using the IOSEL5 —0* function are IORD* (I/O Read) 
and IOWR* (I/O Write). These signals are multiplexed with PIO3 and PIO4 respectively. 
Control for IORD* and IOWR*% is located in the DSACKi* Control register. If these signals 
are to be used as IORD* and IOWR%, the PIO Function register must be set accordingly. 


CACHINH* is enabled by bit 23 in the A24 Space Base Address register for accesses to re- 
gion 5. This includes IOSEL5 —0*, VICO68A, and VACO68A register accesses. 


Interrupt Support 


The VACO068A may be configured to generate up to three interrupt requests that are de- 
signed to connect to local interrupt request signals on the VICO68A. The interrupting func- 
tions are serial I/O, timer, mailbox, and PIO interrupt. The various interrupt requests can 
be multiplexed on up to three of the PIO signals, as configured in the Interrupt Control reg- 
ister. These interrupt requests are typically connected to the VICO68A LIRQi* signals. 


Interrupt Status Register 


The Interrupt Status register allows the processor to determine which of several possible 
events caused an interrupt. Except for the UARTS, a serviced interrupt request is withdrawn 
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when the processor clears its mapping bit in the Interrupt Control register (SFFFD 16xx). 
A separate Interrupt Status register is implemented for each of the serial I/O channels 
(channel A at $FFFD 25xx and channel B at $FFFD 26xx). These are cleared by determin- 
ing the cause in the Interrupt Status register, then masking the interrupt in the Interrupt 
Mask register, then clearing the interrupt in the Interrupt Control register. 


PIO Interrupt 


The interrupt output signals share functions with PIO7, PIO10, and PIO11. These output 
signals are mappable from any of the following sources: | 


e timer (register-controlled) 

e SIO Channel A and B (register-controlled) 

e mailbox (access to upper 256 bytes of DRAM address space) 
e PIO4 (user defined) 

e PIO7 (user defined) 

¢ PIO8 (user defined) 

e PIO9 (user defined) 


An interrupt request is generated if a falling edge is present on PIO4, 7, 8, or 9 input signals 


and output on PIO7, 10, or 11. The PIO interrupts are enabled in the Interrupt Control reg- © 


ister. The interrupt sources are active Low and edge-triggered (except UART channel A 
and B). PIO4, PIO7, and PIO8 can be used for VSB write post failure, parity error, or any 
other user-defined interrupt. PIO9 has a special debounce delay when enabled in the PIO 
Function register. A change of state on this input is not recognized until it has been stable 
for 255 CPUCLK cycles. This provides a debounce delay of 26.7 ms when a 9600 baud rate 
is generated from the CPU Clock Divisor register. 


Timer Interrupt 


The timer interrupt is enabled by loading a value into the Timer Data rcgister and configur- 
ing the Timer Control register per the user’s requirement. Thc timer consists of a 16-bit pro- 
grammable timer with a 6-bit prescaler. Interaction with the timer is by means of a Timer 
Control register and a Timer Data register. The control register contains a 6-bit prescaler, 
which is loaded with a count value. The carry of this counter clocks the value loaded in the 
Timer Data register. A run/load bit and a once/continuous bit are also included. A prescale 
value of 0 results in a DC prescale output. When the timer control register is read, LD[15:8] 
are driven with the instantaneous state of the prescaler counter and the value loaded in the 


1919 


=o VAC068A Overview 
4 EM 


19.7.2.2 


19.7.2.3 


19.8 


prescale counter. Whenever the timer overflows, or when it is disabled, the timer is loaded 
with the contents of the Timer Data register. When the Timer Data register is read, the data 
bus is driven with the instantaneous state of the timer (e.g., the 16-bit counter). The prescal- 
er counter is clocked by CPUCLK. 


Serial I/O Interrupt 


The SIO channel A and B interrupts are enabled in the UART Serial I/O Channel Interrupt 
Mask registers. UART A and Binterrupts are the only interrupts that are level-sensitive and 
not edge-triggered. All others are edge-triggered. Any of several interrupting conditions on 
the UART ports may cause an interrupt. These include transmit ready, transmit shift regis- 
ter empty, receiver FIFO full, received character ready, break change received, and error 
conditions such as overrun, frame, or parity. They can be masked in the UART Interrupt 
Mask registers (A at $FFFD 23xx and B at SFFFD 24xx) and monitored in the UART Inter- 
rupt Status register (A at $FFFD 25xx and B at $FFFD 26xx). The SIO interrupts are 
cleared in the UART Interrupt Mask registers. 


Mailbox Interrupt 


The mailbox intcrrupt is enabled in the Interrupt Control register. It is generated by writing 
to the top 256 bytes of local DRAM as defined by the DRAM Upper-Limit Address register. 
This mailbox region is always present in the VACO68A DRAM address space. The mailbox 
interrupt Is activated by a slave access using SLSELO* or when the local processor’s access 
to the SLSI:LO* address is redirected to local DRAM. It may also be generated by redirect- 
ing SLSEL1* to DRAM in the Decode Control register. The CACHINH* signal is asserted 
on accesscs to the mailbox region. 7 


Miscellaneous Features 


19.8.1 


Individual features of the VACO068A including the PIO9 Debounce, ID bus, DSACKi* con- 
trol, local DMA support, and IORD* and IOWR* are discussed here. 


PIO9 Debounce 


PIO9 has a special debounce circuit associated with it. This makes it suitable for mechanical 
switch interrupt input. Switch debouncing is accomplished using a counter. The counter is 
clockcd at the maximum rate of the baud rate timing chain. Because of the debounce circuit, 
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PIO9 must be held Low for 255 clock cycles of this counter in order to generate an interrupt. 
This provides a debounce circuit delay of 26.7 ms if a 9600 baud rate is generated from the 
CPU Clock Divisor register. The debounce delay is enabled by bit 30 of the PIO Function 
register. 


Isolated Data Bus 


The VAC068A pinout includes ID[15:8], the isolated data bus. On the module, a ’245 is con- 
nected between LD[15:8] and ID[15:8] and a 7543 is connected between ID[15:8] and 
D[15:8]. The VAC068A provides the data swap connection between D[15:8] and LD[31:24]. 
Analysis has shown that connecting peripheral controller chips directly to the 68030’s data 
bus is difficult at higher processor-clock frequencies. Accordingly, systems using the 
VICO68A/VAC068A should be designed to connect low-speed peripheral devices to 
ID[15:8]. The VACO068A enables this data path on accesses to such I/O devices, as well as 
when SWDEN*%* is asserted by the VICO68A, and provides data latching and output enable 
control to ease interface timing. The DDIR* signal provides direction flow. 


Programmable DSACKi* Timing 


The VAC068A generates DSACKi*s with programmable timing for each of its device select 
outputs (i.e., IOSELS —0*, SHRCS*, and EPROMCS*) except the VSBSEL, the VICO68A, 
and the VACO68A register accesses. 


Upon power-up, DSACKi* sizing for EPROM space is as follows. For an EPROM data 
path of 16 bits, force ID[9] to a 0 at power-up. If an 8-bit data path is needed, force ID[8] 
to 0 at power-up. The default DSACKi* assertion for EPROM (prior to the DSACKi* 
EPROMCS* Control register being written) is for a 32-bit data path (ID8 and ID9 High). 


The VAC068A asserts DSACKi*s on the processor access to DRAM with programmable 
wait state timing (set in the DSACKi* Control register). When used with the Motorola 
68020, the VACO68A three-states its DSACKi* drivers on DRAM access to allow either the 
VAC068A or external logic to control their timing. When used with a synchronous local bus, 
the VACO68A allows for termination of DRAM accesses externally. On VME slave and 
VICO68A DMA cycles, the VAC068A asserts DSACKi* with minimum delay, following the 
assertion of local processor address strobe PAS*. This allows the high-rese! 
DSACKi*-to-DTACK* delay timer in the VICO68A to delay until data is 
VICO68A registers $C7 and $A7. 
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VIC068A/VAC068A DMA Support 


The VAC068A provides upper-address counters and control logic for both the VMEbus ad- 
dress bus A[31:8] and the local address bus LA[31:8] to extend the address range from 8 bits 
to 32 bits. This allows for crossing of 256-byte boundaries on either the local or VMEbus 
during block transfers. VICO68A/VAC068A DMA always has local memory as the source 
or destination of data. The data is transferred to either the VME interface or local I/O port 


ina pass-through mode. VMEbus block transfer DMA is a dual-address operation in which 


the source and destination are required to be on opposite sides of the VME interface. Data 
is transferred to/from some address in the local memory from/to some address accessed via 
the VMEbus. Memory-to-memory transfers, where both the source and sink address are 
local memory, are not supported. 


In the VICO68A-supported module-based local DMA operation, DMA data transfers to/ 
from the specified local memory address across an interface boundary to the local destina- 
tion. This destination cannot be local memory. Thus, it allows the implementation of a VSB 
and/or daughterboard interface with DMA capability or fixed-address I/O operation as 
would be appropriate with a SCSI or Ethernet implementation. 


There is also a dual-address path between the local bus and VMEbus that permits VMEbus 
accesses during periods of processor activity or during the interleave time between block 
transfers. The VACQ68A also supports block transfers as a slave by latching incoming ad- 
dress information on the falling edge of AS*. 


IORD* and IOWR* 


The VACO068A generates IORD* and IOWR* as alternate I/O read and write signals. 
These outputs are synchronous to CPUCLK with a 0—2 clock delay from assertion IO- 
SEL5—0* to the assertion of [OWR* or IORD* as well as the usual DSACKi* delay asser- 
tion. The IOSELi* outputs may be combinatorial with a minimum delay, or synchronous 
with a clock period delay to insure address set-up time. The IOSELi*s also have a program- 
mable minimum deassertion time, since most peripheral controller chips cannot handle 
back-to-back accesses. These features significantly reduce the amount of support logic 
otherwise required to interface peripherals to the 68K. 


I/O Recovery Timer 


The VAC068A provides a programmable recovery time between individual I/O device ac- 
cesses (IOSELS5—0* High). This timer function is provided when a value is written to the 
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Recovery Time bits in the DSACKi* Control registers. No IOSEL5 —0* device access is al- 
lowed to start until the sclect signal for the previously accessed IOSEL5—0* device has 
been deasserted for the programmed number of clock cycles. 


19.8.7 TACK Cycle Emulation for Non-680X0 Processors 


The VACO068A provides two alternatives to 680X0 function code decoding for asserting the 
FCIACK* signal. This allows non-680X0-type processors to emulate the 680X0’s interrupt 
acknowledge hardware protocol. If bit 31 of the PIO Function Register is set, accesses to 
IOSELS5* address space results in FCIACK* being asserted, while accesses to the IOSELA* 
address space results in FPUCS* being asserted. If bit 30 of the PIO Direction register is 
set, then accesses to $FFFF FFxx results in FCIACK* being asserted, independent of the 
function codes. 


19.8.8 Cache Inhibit Output 


The VACQ68A provides a CACHINH* (cache inhibit) signal typically connected to the cor- 
responding input of the local processor. CACHINH* is asserted on any A16 access and is 
programmable in regions 1, 2, 3, 5, and in the A24 overlay region. For regions 1, 2, and 3, 
this is configured in the corresponding region attribute register. It is enabled for local I/O 
device access with bit 19 in the A24 Base Address register. For the A24 overlay, CA- 
CHINH™ is enabled by setting bit 23 in the A24 Base Address register. CACHINH* is al- 
ways asserted on redirected access of DRAM, and access to the top 256 bytes of DRAM if 
the mailbox interrupt is enabled. 


CACHINH* can be asserted for all region 5 local I/O device selects (IOSELS—0*), includ- 
ing VICO68A and VACO68A register accesses and region 6 (VMEbus A16) master accesses, 
and it may be asserted in the individual region attribute registers ($}FFFD 09xx region 1, 
SFFFD OAxx region 2, and $FFFD OBxx region 3), including the A24 address space overlay. 


CACHINH* is deasserted in the remainder of DRAM and in region 4, the EPROM address 
space. 
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Note: A24 Overlay must not cross 
programmable boundaries 


Programmable Boundary 3 


Region 3 

Map to: 
VMEbus 

VSBbus 

Shared Resource 


Address FFO00 0000 


Region 4 
EPROM 
Address FFF0 0000 


Region 5 
Local I/O: FFFO XXXX IOSELO 
FFF2 XXXX IOSEL1 
FFF1 XXXX TOSEL2 
FFF6 XXXX IOSEL3 
FFF8 XXXX IOSELA 
FFFA XXXX IOSELS 
FFFC XXXX CS 
FFFD XXXX VACSEL 


Address FFFE 0000 


Region 6 
VMEbus A16 


Address FFFF FFFF 


Figure 19—1. VACO68A Memory Map 
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Resetting the VAC068A 


There are two reset methods on the VACO68A. A global reset clears all registers and a soft 
reset (interrupt reset) masks all interrupt requests. 


Global Reset 


A global reset is initiated by either asserting the RESET™ signal for 1K processor clock 
cycles or asserting RESET™ in conjunction with WORD%. Both global reset types reset all 
VACO068A registers to their default values. 


To execute the first type of global reset, the RESET* signal must be held Low for more than 
1K CPUCLK cycles. If RESET™ is held for less than 1K CPUCLK cycles, a soft reset occurs. 


Power-On Reset 


The other option to execute a reset of VACO68A registers is to assert RESET* for at least 
5 CPUCLK cycles and then assert WORD* in conjunction with RESET™ for at least 10 
CPUCLK cycles. This also resets all VACO68A internal registers. 


Following a global reset, memory map and slave address decodes (other than EPROM and 
Local I/O address space) are disabled until a local processor write occurs to the VACO68A 
ID register. 


Soft Reset 


A soft reset is initiated by asserting RESET* and holding it for less than 1K CPUCLK cycles. 
This function masks all interrupt requests but does not affect the memory map configura- 


tions. 


RESET* Termination 


Upon the termination of the RESET* operation, EPROMCS* is asserted for all processor 
read cycles, independent of the processor address. EPROMCS* DSACKi* timings default 
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to the maximum time and 32-bit data size. To modify the EPROM data size, hold either ID 
bus ID[9] Low upon power-up during RESET“ for 16-bit data size, or hold IDbus ID[8] Low 
for 8-bit data size. Upon completion of the FORCE EPROM mode, the user must configure 
DSACKs in the DSACKi* Control register per the data size on the module. The Force 
EPROM mode is exited upon an access to the EPROM address space ($FF00 0000 to 
$FFEF FFFF). This dictates that a jump to EPROM should be one of the first instructions 
in the boot sequence. The default EPROM timing and data sizes are disabled by the first 
write to the EPROM DSACKi* Control register. 


System Initialization 


After reset and before VAC068A registers are initialized, only EPROM, the VICO68A, and 
the VAC068A may be accessed. As stated previously, processor reads are forced to 
EPROM and use the slowest DSACKi* timing. Once the EPROM address space is ac- 
cessed on the local address bus, the force EPROM mode is exited. The user is expected to 
set DSACKi* timings for reliable module operation. The following sequence of events is 
anticipated after power-up reset: 


1. The VAC068A samples ID[8,9] on the rising edge of RESET™* to get the default 
EPROM data path width. 


2. CPU reads the reset vector table entry (address $0000) and loads it into the interrupt 
stack pointer. 


3. VACO068A asserts EPROMCS*, then DSACKi* is asserted after 7 CPUCLK cycles. 
4. CPU captures $FF00 0008 (32-bit mode) from the data bus. 


5. CPU reads address $0000 0004. The VACO068A asserts EPROMCS, then DSACKi* 
cycle. 


CPU captures data from the data bus. 
CPU reads $FF00 0008. 
The VAC068A asserts EPROMCS*, then DSACKi* after 7 clocks. 


CPU reads, writes to a VACO68A register other than EPROM DSACKi* Control to 
verify proper operation. 


Oe oa 


10. Write remainder of VACO68A registers to fully define memory map. 
11, Write VAC068A ID register $FFFD 29xx to enable select and decode outputs. 


12. Read/write sufficient addresses to verify map decoding. 
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Configuring the Local Memory Map 


Sections 20.3 and 20.4 describe asample memory map definition. The specific registers and 
configuration values are given. 


The example assumes the module contains 4 Mbytes of DRAM, 16 Mbytes of VSB space 
in region 1, and 256 Kbytes of SRAM in the shared resource area. All are 32 bits in width. 


DRAM Size 


The module DRAM memory area (region 0) starts at address $0000 0000 and ends at the 
address configured in the DRAM Upper-Limit Mask register ($FFFD 05xx). For the 4 
Mbytes required by this example, this register is loaded with $003F. Unlike regions 1 and 
2, region 0 is required to be the DRAM memory area. 


To support a local mailbox area, the DRAM area must contain at least 256 bytes of address 
space. 


VSB Space 


VSB Space is configured in region 1. This requires sctting bits 27 and 26 of the Region 1 
Attribute register ($FFFD 09XX) to 10 to assert VSBSEL* when the local address falls into 
the address range for region 1. The lower address limit for region 1 is specified as the first 
address beyond the DRAM area configured in the DRAM Upper-Limit Mask register. The 
upper address limit for this region is configured in the Boundary 2 Address register ($FFFD 
06xx) with $013F to allocate a 16-Mbyte space directly above the DRAM area. 


VMEbus A32, D32 Access 


The VMEbus accessible address space is configured in region 2. This requires setting bits 
27 and 26 of the Region 2 Attribute register ($F FFD 0Axx) to 11 to assert MWB* when the 
local address falls into the address range for region 2. The lower address limit for region 2 
is specified as the first address beyond the VSB space configured in the Boundary 2 Address 
register. The upper address limit for this region is configured in the Boundary 3 Address 
register (SFFFD 07xx). This register is loaded with $FEFB to allocate all other address 
space—except 256 Kbytes for a shared resource area and the top 16 Mbytes for local re- 
sources and EPROM—to the VMEbus. 
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20.3.4 Shared Resource Area 


20.3.5 


20.4 


20.4.1 


The shared resource area is configured in region 3. This requires setting bits 27 and 26 of 
the Region 3 Attribute register ($FFFD OBxx) to 01 to assert SHRCS* when the local ad- 
dress falls into the address range for region 3. The lower address limit for region 3 is speci- 
fied as the first address beyond the VMEbus area configured in Boundary Area 3 Address 
register. The upper address limit for region 3 is fixed at }FEFF FFFF. 


EPROM Space 


The VAC068A supports a fixed EPROM space from $FF00 0000 to $FFEF FFFF. These 
address limits may not be modified. When any address in this range is accessed, the 
VAC068A asserts EPROMCS*. 


Configuring the VMEbus Address Map 


The module address map for slave accesses from other VMEbus masters is configurable in 
multiple areas. For this example, the 4 Mbytes of DRAM and the 256 Kbytes of SRAM in 
the shared resource area are both mapped to other addresses on the VMEbus through the 
two slave select areas. 


SLSELO* Access 


The SLSELO address range is used to define VMEbus access to the 4 Mbytes of module 
DRAM. SLSELO* accesses can only be mapped to region 0 (DRAM). This memory is 
mapped into the $0880 0000 to $08BF FFFF address range using the SLSELO* Base Ad- 
dress and Address Mask registers. The base address register is used to specify the required 
logic level of the upper address bits to be compared, while the mask register is used to speci- 
fy which bits to compare. To map the specified space, the SLSELO* Base Address register 
(SFFFD 03xx) is loaded with $0880 and the SLSELO* Address Mask register ($F FFD 02xx) 
is loaded with $FFCO. This includes the A[31:22] address bus signals in the address compari- 
son. 


Because the SLSELO* space is defined here to be A32 space, it is necessary to also configure 
the VICO68A Slave Select 0 Control register 0 (SSOCRO) for A32 address modifier codes 
and D32 address space. 


By enabling redirection for the SLSELO* region, it is possible for the local processor to ac- 
cess the 4 Mbytes of DRAM in both the region 0 and SLSELO* areas of the address map. 
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Redirection is enabled for the SLSELO* area by setting bit 19 in the Decode Control register 
(S$FFFD 14xx). With this bit set, local processor accesses to either memory area will assert 
DRAMCS* and not assert SLSELO*. 


A VMEbus slave access to the SLSELO* memory area (with proper AM codes) will assert 
both SLSELO* (to the VIC068A) and DRAMCS*. 


SLSELI* Access 


The SLSEL1* area can be configured to map VMEbus slave accesses into any of four areas 
on the module: EPROM, DRAM, VSB, or Shared Resource. The specific area is confi- 
gured in the Decode Control register ($FFFD 14xx). For this example, the Shared Resource 
area is mapped into VMEbus space by setting bits 29 and 28 of the Decode Control register 
to 10. 


The 256-Kbyte SRAM is mapped into the $C0 0000 to $CF FFFF address range using the 
SLSEL1* Base Address and Address Mask registers. The base address register is used to 
specify the required logic level of the upper address bits to be compared while the mask reg- 
ister is used to specify which bits to compare. To map a 256-Kbyte address space for SLSEL1 
in the SHRCS region, the SLSEL1* Base Address register (SFFFD 01xx) is loaded with 
$xxC0 with the SLSEL1* Address Mask register ($FFFD 00xx) is loaded with $00FC. By 
clearing the upper 8 bits of the SLSEL1* Address Mask register, the A[31:24] address bus 
signals are excluded from the address comparison. This configures the shared resource to 
appear in A24/A32 address space by setting bit 27 of the Decode Control register. 


Because the SLSEL1* space is defined here to be A24/A32 space, it is necessary to also con- 
figure the VICO68A Slave Select 1 Control register 0 (SS1CRO) for A24 or A32 address 
modifier codes and D32 address space. 


When redirection for SLSEL1 is enabled by setting bit 20 of the Decode Control register, 
and an address in the SLSEL1 address mask range is present on the VMEbus, SHRCS* is 
asserted. Thus, a valid VMEbus slave access to SRAM occurs. If the SLSEL1* address is 
present on the local bus, no SLSEL1* assertion occurs. 


If bit 20 in the Decode Control register is not set, no chip selects are asserted when the 
VMEbus address is within the SLSEL1 mask address range. 


ICFSEL* Access 


Decoding of VMEbus Interprocessor Communications Facility accesses are accomplished 
through the ICFSEL* Address register ($FFFD 04xx). The two bytes of this register are 
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both compared with A[15:8]. An exact match of these address bus signals with either byte 
causes the VAC068A to assert ICFSEL* to the VICO68A. This allows both global (or group) 
and module specific select addresses to be configured. The low address bits (A[7:0]) are 
used to select which specific module switches and registers are to be accessed. 


Present convention is to use the upper byte of the ICFSEL* Address register to specify the 
global select address and the lower byte for the module specific address. Loading this regis- 
ter with $FOOF would then specify that all A16 accesses to $FOxx are addressed globally, 
while a similar access to $0Fxx would only be responded to by a module. 


These same ICF registers and switches are accessed by the local processor in the $FFFC 
Xx5F through $FFFC xx7F range. 


VME A24 Master Cycle 


The A24 space for VMEbus master accesses may be mapped to any 32-Mbyte section of the 
programmable regions. This is configured in the A24 Base Address register bits [31:25]. The 
value placed in these bits is compared to the local address bus LA[31:25]. Because any value 
may be placed in these register bits, it is possible for the A24 space to overlay other regions 
of the local address map. Values should be greater than $02 and less than $FE. 


For this example, the A24 Base Address register ($FFFD 08xx) is loaded with $F000. This 
assigns the local address range of $F000 0000 to $F1FF FFFF to A24 space. This exists in 
the local address space presently assigned as VMEbus space in region 2. Any local processor 
access to this space causes the VAC068A to drive ASIZ0/1 with 11 to force the VICO68A 
to assert the proper AM codes for A24 addressing. 


The data bus size for these A24 master accesses may also be configured in the A24 Base 
Address register for either D16 or D32 operation. 


VME A16 Master Cycle 


VMEbus A16 master cycles are fixed at the top 128 Kbytes section of the address map 
($FFFE 0000 to $FFFF FFFF). Other bits in the A24 Base Address register are used to con- 
figure the data bus width (D32 or D16) and cache inhibit control. 


Decode Control Register 


To completely specify the VAC068A behavior as a VME slave device, the Decode Control 
register (SFFFD 14xx) must be configured. Bits [29:28] must be set to 10 to select SHRCS* 
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for assertion in response to a LAEN when SLSEL1* is asserted and FC2/1 specifies a VME 
slave access. Bit 27 must be set for A24 (or A32) operation. Bits [25:23] must be set to 1 in 
the general case. If any of these bits is a 0, the slave select output is independent of VAS*. 
Otherwise, the output is only asserted when VAS* is asserted. Since the qualification of the 
slave selects is done midway through the address decode process, timing verification must 
demonstrate that it is done early enough to avoid glitches. 


Bits [20:19] are normally set to 1. When this is the case, local CPU accesses to addresses 
within the SLSELO* or SLSEL1* range, respectively, result in the device chip sclect, 
DRAMCS* for SLSELO* or SHRCS* for SLSEL1*, being asscrted instead of MWB*. 
Otherwise, MWB* is asserted and a VME access occurs. When these redirection bits are 
set to 0, the VICO68A should be programmed to asscrt BERR* and LBERR* when it sees 
a valid slave select when it is bus master. This allows software to determine its own slave 
select address. If the redirection bits are not set to 1, attempted access to a module’s slave 
address results ina VME bus timeout. Bit 22 provides a means of qualifying decodes of the 
local address map with PAS*. 


VME Master Access 


For VAC068A-controlled VMEbus accesses, the local address must be set up 10 ns before 
PAS* is asserted. After the VACO68A decodes an address that maps to VMEbus, the 
VAC068A asserts MWB* and sets ASIZ0/1 and WORD* High or Low according to the ap- 
propriate region attribute register. The VICO68A then obtains bus mastership and asserts 
ABEN*. The VAC068A uses ABEN* to enable its VME address drivers. The access com- 
pletes when the VICO68A asserts DSACKi* or LBERR*. When ABEN* is deasserted, the 
VMEbus address drivers must three-state before the VICO68A deasserts both BBSY* and 
AS*. 


When write-posting is enabled, the VICO68A asserts LADO to freeze the address outputs. 
Accordingly, the address path through the VAC068A is transparent when LADO is Low and 
latched when LADO is High. 


VME Slave Operation 


The VAC068A continuously monitors the VMEbus address bus for any of the SLSELO*, 
SLSEL1*, and ICFSEL* addresses. When it detects such an address, qualified by AS* if so 
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enabled, it asserts the proper select output. The LADI input is used to insure that the ad- 
dress presented to the local bus remains stable throughout the slave access. This is accom- 
plished by latching the local address outputs when LADO is High. The VIC068A may re- 
spond to an asserted slave select output with a local bus request and subsequent slave 
transfer. The VICO68A qualifies each slave select with the address modifier field and data 
strobe. 


Slave Transfer Sequence 


The following sequence of events occur on a slave transfer: 


1. 
Z. 


The VAC068A asserts SLSELO* (or SLSEL1* or ICFSEL*). 


The VICO68A qualifies SLSELO* with address modifiers and data strobe(s) and asserts 
VICLBR*. 


Module logic arbitrates for the local bus and asserts LBG* to the VICO68A. The VIC068A 
waits for local-cycle-end plus 3 CLK64M clocks, then asserts LAEN, sets FC2/1 to 10 to 
distinguish slave transfer from DMA or refresh, drives LA[7:0] appropriately, and enables 
the data path (DDIR, SWDEN*, LWDENIN*, UWDENIN*, DENO*). 


The VAC068A uses LAEN to enable its local address drivers and FC2/1 to select the 
VMEbus as the address source. Approximately 1 CLK64M clock from LAEN assertion, 
the VICO68A asserts PAS*. 


Upon PAS* assertion, the VACO68A asserts DSACKO/1* and asserts the appropriate 
device select output (DRAMCS*, EPROMCS*, VSBSEL*, or SHRCS*). 


The local memory reads/writes at the address on the local bus. 


The VICO68A times out the DSACKi* to DTACK* delay, then asserts the LEDO out- 
put to capture the data in the bus interface latches, deasserts the local strobes, and as- 
serts DTIACK*. At some time previous to DTACK* assertion, the VICO68A asserts 
LADI to freeze the local address. 


The VAC068A deasserts DSACK1/0* when PAS* is deasserted. 
The VACO068A three-states its address drivers when LAEN is deasserted. 


VME Master Block Transfer 


The following sequence occurs on a master block transfer: 
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and PAS* that maps to the VMEbus. 


VAC068A Operation 


1. The local CPU initializes the VICO68A for a DMA block transfer, then asserts address 


2. The VACO68A decodes the address and asserts MWB*, along with WORD* and 
ASIZ1/0 according to the appropriate Region Attribute registers. 


3. The VICO68A detects MWB* asserted, requests the VMEbus, and asserts BLI™*. 
ing A[31..8]. 


4. The VAC068A detects BLT* asserted and loads ID[31..8] into its DMA address counter 


for driving the local address and loads LA[31..8] into the BLT address counter for driv- 


5. The VIC068A receives VMEbus mastership and asserts LBR*. 


6. Module logic arbitrates for the local bus and asserts LBG* to the VICO68A. 
7. The VICQ68A waits for local-cycle-end plus 3 CK64M clocks, then asserts LAEN, sets 
DENO*). 


FC2/1 to 01 to distinguish DMA from a slave transfer or refresh, drives LA[7:0] appro- 


priately, and enables the data path (DDIR, SWDEN*, LWDENIN*, UWDENIN*%, 
DS*. 


uses FC2/1 to select the DMA counters as the address source. 
the DMA (VME or local) state. 


8. The VAC068A uses LAEN to enable its local address drivers with the DMA address and 


9. The VACO068A asserts LDMACK* when LAEN is asserted and the function codes reach 


10. Approximately 1 CLK64M clock from LAEN assertion, the VICO68A asserts PAS* and 


11. Upon PAS* assertion, the VAC068A asserts DSACKi* and DRAMCS*. 
and strobed by the VICO68A and VACO068A. 


12. The local memory reads/writes at the addresses on the local bus as they are incremented 


13. After burst counter expiration in the VICO68A, PAS* is deasserted. If a 256-byte bound- 


ary crossing occurs, BLT* or LADO is pulsed to increment the appropriate counter. 
Next, LBR* and LAEN are deasserted. If BLT* remains asserted, the address counters 
are preserved. If LADO toggles twice while LBR* is asserted, the local address counter 


is incremented. If BLT* toggles twice while LBR* is asserted, the local address counter 


is incremented. When BLT* or LAEN deassert, the local address drivers are three- 
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ing circuit. When both BLT* and LBR%* are deasserted, the DMA block transfer is over. 
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20.8 Local (Non-VME) DMA 
This functions the same as a VMEbus master block transfer except that 
e the VMEbus is neither requested nor driven 
e ASIZ1 and ASIZO are three-stated 
In this mode, the VIC068A ASIZ1/0 signals serve as bus error and data acknowledge, re- 
spectively. Refer to the VICO68A section of this user’s guide for more information on this 
operation. 
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Figure 20—1. VIC068A/VAC068A Interconnect Diagram 
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Base address for the VACO68A register set is $F FFD 00xx. Register size is up to 16 bits wide 
and accesses are acknowledged by using DSACK1*. The 16-bit registers are NOT byte ac- 
cessible. For single-byte registers, the unused bits are read as 1’s. Register values are listed 
in Table 21-1. 


Table 21—1. Register Values 


FFFD 00xx SLSEL1* Address Mask Register 


[FFF OG «| AM Base AddressRegster————S*d SS 
FFD OE 
PFFFD Tax | Decode Control Regier «dS 
FFFD interrupt Status Register ———S~d SS 
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Table 21—1. Register Values (continued) 


FFFD Ti 
FFD 18 


[Coca Aare 
EFFD Tom 

[FFF Tax | Device Locat 

PFFFD Te 3 

FFFD 20m 3 
PFFFD Zim 
FFD 2m 
EFRD 2x 
FFFD 2x 
[FFFD 25m 
[RFFD 26m 
[RFFD Zax 
FFRD 26m 
TEFRD 2m 


FFFD 21xx UART Channel B Receiver FIFO 
FFFD 22xx UART Channel B Transmit Register 
FFFD 23xx UART Channel A Interrupt Mask Register 


UART Channel B Interrupt Mask Register 6 bits 


FFFD 25xx UART Channel A Interrupt Status Register 


FFFD 26xx UART Channel B Interrupt Status Register 
FFFD 27xx Timer Data Register 


FFFD 28xx Timer Control Register 
isbis 


The base address location for the VACO68A register set is $F FFD O0Oxx. All VACO68A regis- 
ters are cleared during a global reset and remain intact during a soft reset. Only interrupts 
are masked during a soft reset. Unused or reserved bits may read asa0 ora1. The VACO68A 
ID register remains intact through all resets. 


FFFD 20xx UART Channel A Receiver FIFO 


FFFD 29xx VAC068A ID Register 


The VACO68A registers are accessed from the local address/data signals and acknowledged 
as a 16-bit access by DSACK1* assertion. They-may only be accessed as a 16-bit word. CA- 
CHINH* is asserted during accesses to the VACO68A registers. The VAC068A Identifica- 
tion register must be written after reset to enable VAC068A operation. 


SLSEL1* Address Mask Register 


Local Address $FFFD 00xx 
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Bits 31:16 


VAC068A Register Map and Descriptions 


A set bit in any of the positions enables a comparison of the correspond- 


ingly numbered local and VMEbus address bits for the purpose of assert- 
ing SLSEL1*. 


SLSEL1* Base Address Register 


Local Address 


Bits 31:16 


$FFFD 01xx 


The contents of this register are compared under a bitwise mask com- 
pare to both the local and VMEbus address bits for the purpose of assert- 
ing SLSEL1*. 


SLSELO* Address Mask Register 


Local Address 


Bits 31:16 


$FFFD 02xx 


A set bit in any of the positions enables a comparison of the correspond- 
ingly numbered local and VMEbus address bits for the purpose of assert- 
ing SLSELO*. 


SLSELO* Base Address Register 


Local Address 


Bits 31:16 


$FFFD 03xx 


The contents of this register are compared under a bitwise mask com- 
pare to both the local and VMEbus address bits for the purpose of assert- 
ing SLSELO*. 


ICFSEL* Base Address Register 


Local Address 


Bits 31:24 


Bits 23:16 


$FFFD 04xx 


The upper half of this register is compared to VMEbus address [15:8] for 
the purpose of asserting ICFSEL*. When a match occurs between regis- 
ter bits [31:24] and the VMEbus address signals A[15:8], ICFSEL* is as- 
serted. 


The lower half of this register is compared to VMEbus address [15:8] for 
the purpose of asserting ICFSEL*. When a match occurs between regis- 
ter bits [23:16] and VME address signals A[15:8], ICFSEL* is asserted. 


When either bits A[31:24] or A[23:16] match the VMEbus address bits A[15:8], ICFSEL* 
is asserted. These two different 8-bit compares are used for asserting ICFSEL* to the 
VICO68A for differentiating between module-based or global functions. 
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DRAM Upper-Limit Mask Register 
Local Address $FFFD 05xx 


This register contains an address mask used to specify the upper address limit of the DRAM 
memory area located in region 0. The local address bits LA[31:16] are logically ANDed with 
the NOT of their respective bits in this register and, if all AND outputs are Low, DRAMCS* 
is asserted. A simpler way to view this is if any 1 is present on the address bus where a corre- 
sponding 0 exists in the DRAMCS* Upper-Limit Mask register, DRAMCS* is not asserted. 


The logic function used for this compare is a masking operation rather than a full magnitude 
compare. It is advised that only exact binary multiples be specified for the DRAM memory 
size (i.e., 1 Mbyte, 2 Mbytes, 4 Mbytes, etc.) to avoid having holes in the local address map. 
While it is not necessary to fully populate a defined area, DRAMCS* will be asserted if an 
access is attempted to the area, even if there is no memory present. 


This register is cleared up on power-up and on global resets. Following exit from the force 
EPROM mode, accesses to $0000 O0xx will assert DRAMCS* even if no value has been 
loaded into the mask register. 


Boundary 2 Address Register 
Local Address $FFFD 06xx 


This register contains the lower address limit for region 2 and the upper address limit for 
region 1. Its contents are compared to local address bits LA[31:16]. If the address is less than 
the value of this register, and neither DRAM nor A24 space (configured in the A24 Base 
Address register) access occurs, the access is valid for this region. 


Boundary 3 Address Register 

Local Address $FFFD 070xx 

This register contains the upper address limit for region 2 and the lower limit for region 3. 
The upper address limit for region 3 is the EPROM address space ($FF00 0000). Its con- 
tents are compared to the local address bits LA[31:16]. If the address is less than the value 
in this register and neither DRAM or A24 space is being accessed, the access is valid for this 
region. If the address is greater than or equal to the value in this register yet less than 
EPROM space, a region 3 access occurs. 


A24 Base Address Register 
Local Address $FFFD 08xx 
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Bit 23 


Bit 22 


Bit 21 


Bit 20 


Bit 19 
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These are compared to local address bits LA[31:25] for the purpose of 
overlaying an A24 address space in any one of the three regions de- 
scribed by their respective boundaries. Local access to this address space 
forces a master access to VMEbus A24 space. The area specificd must 
be above the DRAM upper limit. Note: Valid values for bits [31:25] are 
greater than $02 and less than $FE 


This bit is decoded along with bit 20 to determine the A24 data path size 
for the entire 32-Mbyte range. If bit 24 is cleared, a D16 data path is se- 
lected. If bit 24 is set, a D32 data path is selected. This bit is only inter- 
preted if bit 20 is cleared. 


When set, this bit selects A24 CACHINH* (cache inhibit). When 
cleared, no CACHINH* for A24 address space accesses. 


When set, this bit enables bit 21 to determine the data path size of the 
A16 address space (region 6). When cleared, this bit enables the local | 
address bit LA[16] to decode data path size. If LA[16] is High, a D16 data 
path is enabled (WORD * asserted). If LA16 is Low, a D32 data path is 
enabled (WORD* deasserted). 


When set, this bit along with bit 22 causes region 6 (VMEbus A16 ad- 
dress space) to have a D32 data path (WORD* deasserted). When 
cleared, this bit causes region 6 to have a D16 data path (WORD as- 
serted). 


When set, this bit enables the local address bit LA[24] to determine the 
data path size for A24 master accesses. When LA[24] is High, the data 
path size is D16, When LA[24] is Low, the data path is D32. When bit 
20 is cleared, bit 24 decodes the data path size for the entire A24 address 
space. 


When set, this bit enables CACHINH* on accesses to VICO68A register 
accesses, VACO68A register accesses, and any of the six IOSELO—5 local 
I/O address areas. When cleared, CACHINH* is not asserted on access 
to these address spaces. 


Region 1—3 Attribute Registers 


Local Address 


$FFFD 09xx Region 1 Attribute register. 
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Local Address 


Local Address 


Bit 31 


Bit 30 


Bit 29 


Bit 28 


Bits 27:26 


VAC068A Register Map and Descriptions 


$FFFD 0Axx Region 2 Attribute register. 

$FFFD OBxx Region 3 Avcbute register. 

When set, this bit enables WORD* to be asserted upon access. 
When set, this bit enables ASIZ1 to be driven Low upon access. 
When set, this bit enables ASIZO to be driven Low upon access. 
When set, this bit enables CACHINH* to be asserted upon access. 
Follow this table: 


Bit 27 Bit 26 Mode 


0 0 Inactive 

0 1 Shared resources chip select 

1 0 VSB resource chip select 

1 1 MWB select (VMEbus request) 


DSACKi* Control Registers 


Local Address 


Local Address 


Local Address 


Local Address 


Local Address 


Local Address 


Local Address 


$FFFD 0Cxx — IOSEL4* DSACKi* Control register (I/O Select Ad- 
dress = $FFF8 0000 to $FFF9 FFFF). 


$FFFD 0Dxx — IOSEL5* DSACKi* Control register (I/O Select Ad- 
dress = $FFFA 0000 to $FFFB FFFF). 


$FFFD 0Exx — SHRCS* DSACKi* Control register (I/O Select Address 
is programmable). 


$FFFD 0Fxx — EPROMCS* DSACKi* Control register (I/O Select Ad- 
dress = $FFO0 0000 to $FFEF FFFF). 


SFFFD 10xx — IOSEL0* DSACKi* Control register (I/O Select Address 
= $FFFO 0000 to $FFF1 FFFF). 


$FFFD 11xx — IOSEL1* DSACKi* Control register (I/O Select Address 
= $FFF2 0000 to $FFF3 FFFF). 


$FFFD 12xx — IOSEL2* DSACKi* Control register (I/O Select Address 
= $FFF4 0000 to $FFF5 FFFF). 
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Local Address 


Bits 31:29 


Bit 28 


Bit 27 


Bits 26:24 


VAC068A Register Map and Descriptions 


$FFFD 13xx — IOSEL3* DSACKi* Control register (I/O Select Address 
= $FFF6 0000 to $FFF7 FFFF). 


These bits determine the delay from PAS* assertion to assertion of 
DSACKi* in CPUCLK cycles per the following table: 


000 = 1 cycle 
001 = 2 cycles 


111 = 8 cycles 


When set, this bit enables DSACK1* on slave accesses. When cleared, 
DSACK1* is inactive. 


When set, this bit enables DSACKO* on slave accesses. When cleared, 
DSACKO?* is inactive. 


These bits determine the recovery time for IOSELi* in integer multiples 
of the CPUCLK as follows: 


000 = 1 CPUCLK cycle 
001 = 2 CPUCLK cycles 


111 = 8 CPUCLK cycles 


The VAC068A recovery time (time between assertions of device select 
outputs) is controlled by two separate timers; one for even-numbered 
IOSELS—0* device select outputs and one for odd-numbered IO- 
SEL5—0* device select outputs. Because of the shared usage of these 
counters, the user must insure that an IOSEL5—O0* access to a device 
that uses the same counter (odd or even IOSEL5—0* address) is not al- 
lowed to start (not issued by the local processor) until the previous access 
has been deasserted for the required number of CPUCLK cycles. These 
counters operate only on IOSELS—0* accesses. It is assumed that ac- 
cesses to EPROMCS* or SHRCS* do not require a recovery time and 
should set the value of these bits of their DSACKi* Control register to 
000. 
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Bits 23:22 


Bits 21:20 


Bits 19:18 


Bit 17 


Bit 16 
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These bits determine the assertion delay for IORD* from PAS* in 1/2 
CPUCLK cycles (i.e., 0.5, 1, 1.5, 2). 


These bits determine the assertion delay for IOWR* from PAS* in 1/2 
CPUCLK cycles (i.e., 0.5, 1, 1.5, 2). 


These bits determine the assertion delay for [OSEL5 —0* from PAS* in 
1/2 CPUCLK cycles (i.e., 0.5, 1, 1.5, 2). 


When cleared, the IORD* signal is deasserted when PAS* is deasserted. 
When set, IORD* is deasserted when the time specified in the DSACKi* 
Assertion Delay (bits 31:29) has elapsed. This is used to provide addi- 
tional hold time for the peripheral device. 


When cleared, the IOWR* signal is deasserted when PAS* is deasserted. 
When set, IOWR* is deasserted when the time specified in the 
DSACKi* Assertion Delay (bits 31:29) has elapsed. This used to provide 
additional hold time for the peripheral device. 


If bits 18 and 19 are cleared, IOSEL5—0* is always deasserted when PAS* is deasserted. 
To use early cycle end control on read cycles, the data must be latched until captured by the 
local processor, independent of the deassertion of the control signals. This latching function 
is provided in the VAC068A for devices located on the ID bus signals ID[15:8]. 


No odd-numbered I/O device access is allowed to start until the select signal for the pre- 
viously accessed odd-numbered I/O device has been deasserted for the programmed num- 
ber of clock cycles. The same is true for even-numbered device selects. Recovery time is 
metered only for IOSELS—0*. All other devices are assumed to not need a recovery time. 
Accordingly, the recovery time field for SHRCS* and EPROMCS* should be set to 0. 


Decode Control Register 


Local Address 


Bit 31 


Bit 30 


$FFFD 14xx 


When set, assert DSACKi* on slave accesses during VICO068A local bus 
cycles (except DRAM Refresh). When cleared, three-state DSACKi* on 
slave accesses during VICO68A local bus cycles. 


_ When set, qualify DRAMCS* assertion with PAS* assertion. When 


cleared, assert DRAMCS* on address space match. 
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Bits 29:28 


Bit 27 


Bit 26 


Bit 25 


Bit 24 


Bit 23 


Bit 22 


Bit 21 


Bit 20 


Bit 19 


Bits 18:17 
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These bits specify what local resource select is asserted on SLSEL1* 
assertion when redirection of SLSEL1* is enabled (bit 20). 


00 = EPROMCS* 


01 = VSBSEL* 
10 = SHRCS* 
11 = DRAMCS* 


When set, compare VMEbus A([31:16] to SLSEL1* base address register 
[31:16]. When cleared, no compare. This is used to allocate SLSEL1* in 
an A32/A24 space. 


When set, compare VMEbus A[15:8] to SLSEL1* base address register 
[31:24]. When cleared, no compare. This is used to allocate SLSEL1* in 
an A16 space. 


When set, qualify SLSELO* decode with VMEbus AS*. When cleared, 
no qualification. 


When set, qualify SLSEL1* decode with VMEbus AS*. When cleared, 
no qualification. 


When set, qualify ICFSEL* decode with VMEbus AS*. When cleared, 
no qualification. 


When sets, qualify boundary decodes (except DRAM) with PAS* or 
DS*. When cleared, no qualification. 


When set, acknowledge DRAM access as 32-bit port (both DSACKO/1 
asserted). When cleared, three-state DSACKO/1*s on DRAMCS*. 


When set, redirect SLSEL1* area accesses on local bus to local resource 
specified in bits 29:28. When cleared, no redirect for SLSEL1*. 


When set, redirect SLSELO* area accesses on local bus to DRAM. When 
disabled, no redirect. 


Assertion delay for DSACKi* upon access to DRAM (assertion of 
DRAMCS*) in CPU clock cycles per the following table: 
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00 = 0 CPUCLK cycles 
01 = 1 CPUCLK cycles 
10 = 2 CPUCLK cycles 
11 = 3 CPUCLK cycles 


When set, FPUCS* is asserted on assertion of PAS*. When cleared, 
FPUCS* is asserted on CPUCLK. — 


Interrupt Status Register 


Local Address 


Bit 31 


Bit 30 


Bit 29 


Bit 28 


Bit 27 


Bit 26 


Bit 25 


Bit 24 


$FFFD 15xx 

When set, this bit indicates that a PIO9 interrupt is pending. 
When set, this bit indicates that a PIO8 interrupt is pending. 
When set, this bit indicates that a PIO7 interrupt is pending. 
When set, this bit indicates that a PIO4 interrupt is pending. 
When set, this bit indicates that a mailbox interrupt is pending. 
When set, this bit indicates that a timer interrupt is pending. 
When set, this bit indicates that a UART A interrupt is pending. 


When set, this bit indicates that a UART B interrupt is pending. 


This register is read-only. Bits of this register are cleared by accessing the interrupt control 
register and clearing the control bits for that particular interrupt. 


Interrupt Control Register 


Local Address 


Bits 31:30 


Bits 29:28 


$FFFD 16xx 


These bits specify the mapping of PIO9 interrupt to one of the three sig- 
nals as detailed in the following table. 


These bits specify the mapping of PIO8 interrupt to one of the three sig- 
nals as detailed in the following table. 
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Bits 19:18 


Bits 17:16 
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These bits specify the mapping of PIO7 interrupt to one of the three sig- 
nals as detailed in the following table. 


These bits specify the mapping of PIO4 interrupt to one of the three sig- 
nals as detailed in the following table. 


These bits specify the mapping of the mailbox interrupt to one of the 
three signals as detailed in the following table. 


These bits specify the mapping of the UART A interrupt to one of the 
three signals as detailed in the following table. 


These bits specify the mapping of the UART B interrupt to one of the 
three signals as detailed in the following table. 


These bits specify the mapping of the timer interrupt to one of the three 
signals as detailed in the following table. 


Odd bit Even bit Function 


0 0 Disabled 

0 1 Enable to PIO7 
1 0 Enable to PIO10 
] 1 Enable to PIO11 


Note that each interrupt service routine should clear its interrupt’s map bits momentarily 
in order to clear the interrupt request output. Each interrupt is active Low and edge-trig- 
gered except UART A and B, which are event triggered and hold until cleared by clearing 
the interrupt in the Int Mask register. An interrupt request output is asserted only ifa falling 
edge on an interrupt request input occurs while its map bits are non-zero. PIO9 must be held 
Low for at least 2.8 ms in order to generate an interrupt request. 


Device Location Register 


Local Address 


Bit 21 


Bit 20 


Bit 19 


$FFFD 17xx 

When set, IOSEL5* active on the ID bus. 
When set, IOSELA* active on the ID bus. 
When set, IOSEL3* active on the ID bus. 
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Bit 18 When set, IOSEL2* active on the ID bus. 
Bit 17 When set, IOSEL1* active on the ID bus. 
Bit 16 When set, IOSELO* active on the ID bus. 


This register specifies mapping of the input/output select device on the ID bus. If any bit 
is set, it indicates that the corresponding device is located on ID[15:8]. This allows the 
VACO068A to control the internal Buffer and Latch on the ID bus when these devices are 
accessed. SWDEN* swaps the data from/to ID[31:24] to ID[15:8] and DDIR* controls the 
data direction. 


PIO Data Out Register 


Local Address $FFFD 18xx 


Bit 29 PIO13 or LD[29] signal output value. 
Bit 28 -PIO12 or LD[28] signal output value. 
Bit 27 PIO11 or LD[27] signal output value. 
Bit 26 PIO10 or LD[26] signal output value. 
Bit 25 PIO9 or LD[25] signal output value. 
Bit 24 PIO8 or LD[24] signal output value. 
Bit 23 PIOT or LD[23] signal output value. 
Bit 22 PIO6 or LD[22] signal output value. | 
Bit 21 PIOS or LD[21] signal output value. 
Bit 20 PIO4 or LD[20] signal output value. 
Bit 19 PIO3 or LD[19] signal output value. 
Bit 18 PIO2 or LD[18] signal output value. 
Bit 17 PIO1 or LD[17] signal output value. 
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Bit 16 PIOO or LD[16] signal output value. 


This register is used for writing to the PIO signals [13:0] defined as outputs. PIO[13:0] corre- 
spond directly to LD[29:16]. When read, the value in the register is driven onto the local 
data bus LD[29:16]. When written, the value in the register is driven onto those PIO[13:0] 
signals defined as outputs in the PIO Function register. To set or clear a single PIO[13:0] 
bit, the register must be read and a logical AND or OR operation performed on the bit, then 
the value is written back into the register. 


PIO Pin Register 


Local Address $FFFD 19xx 


Bits 29:16 Reflect the status of PIO signals [13:0] respectively (i.e., bit 29 = PIO 13, 
etc.). 


This register is read-only and reflects the instantaneous value on those PIO[13:0] signals 
configured as inputs. Reading this register takes the logic value at the PIO[13:0] signal and 
drives it onto the local data bus LD[29:16]. Writing to this register causes a DSACK1* asser- 
tion and has no effect on the contents of the register. 


PIO Direction Register 


Local Address $FFFD 1Axx 


Bit 30 When set, this bit enables FCIACK* assertion upon access to $FFFF 
FF xx independent of the function codes. This is useful for interrupt ac- 
knowledge emulation for non-68K processors. 


Bits 29:16 These bits correspond directly to PIO signals [13:0]. When set, the direc- 
tion of the PIO signals are output from VACO068A. When cleared, the di- 
rection of the PIO signals [13:0] are input to VACO68A. These register 
bits have no effect if the corresponding PIO Function register bits 
(S$FFFD 1Bxx) are set. 


PIO Function Register 


Local Address $FFFD 1Bxx 


Bit 31 When set, this bit asserts FCIACK* upon access to IOSEL5* address 
space independent of the function codes. Also, access to IOSELA* ad- 
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Bit 30 


Bits 29:16 


Bit 
29 
28 
27 
26 
25 
24 
23 
Za 
21 
20 
19 
18 
17 
16 
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dress space asserts FPUCS*. When cleared, access to IOSEL4* and IO- 
SELS5* address space does not affect the FCIACK* and FPUCS* signals. 


When set, this bit enables the debounce delay associated with PIO9 (i.e., 
26.7-ms debounce circuit delay). See PIO9 Debounce delay description 
for further details. When cleared, the debounce delay is disabled. 


These bits select whether the shared function of the PIO pins are en- 
abled. If set, the signal is always an output and operates with the shared 
function per the following table. If cleared, the signals operate in the PIO 
mode. 


General Purpose Shared Function 

PIO signal 13 IOSEL2* address range $FFF4 0000 select 
PIO signal 12 Shared resources chip select output 

PIO signal 11 Interrupt request pin 11 (output) 

PIO signal 10 Interrupt request pin 10 (output) 

PIO signal 9 - IOSELS* address range $FFFA 0000 select 
PIO signal 8 IOSEL4* address range $FFF8 0000 select 
PIO signal 7 Interrupt request pin 7 (output) 

PIO signal 6 IOSEL3* address range $FFF6 0000 select 
PIO signal 5 I/O write signal 

PIO signal 4 I/O read signal 

PIO signal 3 UART B receive data signal 

PIO signal 2 VART B transmit data signal 

PIO signal 1 | UART A receive data signal 

PIO signal 0 DART A transmit data signal 


Interrupt request functions (bits 27, 26, and 23) are mapped in the Interrupt Control regis- 


ter ($FFFD 16xx). 


CPU Clock Divisor Register 


Local Address 


Bits 31:24 


$FFFD 1Cxx 


These bits set the 16X baud rate clock of 153.6 kHz for use with the 
VAC068A UVART This register is loaded into an up-counter that contin- 
uously counts from the loaded value to $FF and reloads on the next 
clock. The table below gives examples of some CPU clock frequencies 
and the respective divisor to generate a baud rate of 9600. 


CPU Clock Register Divisor 
16 MHz 105 
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16.67 MHz 108 
20 MHz 131 
25 MHz 164 
30 MHz 196 
33 MHz 216 


Note: Baud rate = CPUCLK/(Divisor * 16) 


UART Channel A and B Mode Register 


Local Address 


Local Address 


Bit 31 


Bit 30 


Bit 29 


Bit 28:26 


Bit 25 


Bit 24 


Bit 23 


$FFFD 1Dxx Channel A Mode register. 
$FFFD 1Fxx Channel B Mode register. 


When set, parity check and generate are disabled. When cleared, parity 
generate and check are enabled. 


When set, even parity check and generate are enabled. When cleared, 
odd parity check and generate are enabled. 


When set, 8 data bits per character are enabled. When cleared, 7 data 
bits per character. 


These bits set the baud rate for both the transmitter and receiver. The 
highest baud rate is derived from the CPU Clock Divisor register. The 
subsequent baud rates are a division of 2 from the previous baud rate. 


An example follows: 


111 = baud rate of 9600 
110 = baud rate of 4800 


000 = baud rate of 75 


When set, it allows the character receiver to run. When cleared, the re- 


ceiver is reset. 


When set, it allows the character transmitter to run. When cleared, the 
transmitter is reset. 


When set, it enables the transmitter. When cleared, the transmitter is 
disabled. 
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Bit 22 When set, it enables the receiver. When cleared, the receiver is disabled. 
Bit 21 When set, a continuous break is sent. When cleared, break is disabled. 
Bit 20 When set, this bit enables looping of the transmitter output to the receiv- 


er FIFO register. When cleared, looping is disabled. 


UART Channel A and B Transmit Data Register 


Local Address $FFFD 1Exx Channel A Transmit Data register. 
Local Address = $FFFD 22xx Channel B Transmit Data register. 


Bits 31:24 These bits are loaded with data to be transmitted via the TXD* output 
when configured in the PIO Function register and enabled in the UART 
Mode register. 


UART Channel A and B Receiver FIFO Register 


Local Address = $FFFD 20xx Channel A Receiver FIFO register. 
Local Address $FFFD 21xx Channel B Receiver FIFO register. 


Bit 26 When set, this bit indicates that a break error for this byte was detected; 
otherwise no break error. 


Bit 25 When set, this bit indicates that a frame error for this byte was detected; 
otherwise no frame error. 


Bit 24 When set, this bit indicates that a parity error for this byte was detected; 
otherwise no parity error. 


Bits 23:16 Received characters. 
The A and B Receiver FIFO registers are read-only. 


UART Channel A and B Interrupt Mask Register 


Local Address = $FFFD 23xx Channel A Interrupt Mask register. 
Local Address = $FFFD 24xx Channel B Interrupt Mask register. 
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Bit 31 


Bit 30 


Bit 29 


Bit 28 


Bit 27 


Bit 26 
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When set, enable interrupt on single character. When cleared, disable 
interrupt. 


When set, enable interrupt on receiver FIFO full. When cleared, disable 
interrupt. 


When set, enable interrupt on break change. When cleared, disable in- 
terrupt. 


When set, enable interrupt on overrun, framing, or parity error. When 
cleared, disable interrupt. 


When set, enable interrupt on transmitter ready. When cleared, disable 
interrupt. 


When set, enable interrupt on transmitter empty. When cleared, disable 
interrupt. 


The pending interrupt must be disabled in this register, serviced, and then cleared in the 
Interrupt Control register. 


UART Channel A and B Interrupt Status Register 


Local Address 


Local Address 


Bit 31 


Bit 30 


Bit 29 


Bit 28 


Bit 27 


$FFFD 25xx Channel A Interrupt Status register. 
$FFFD 26xx Channel B Interrupt Status register. 


When set, this bit indicates that an interrupt has occurred because a 
character in the receiver is ready to be read. 


When set, this bit indicates that an interrupt has occurred because the 
receiver FIFO is full. 


When set, this bit indicates that an interrupt has occurred because a 
break change was detected. 


When set, this bit indicates that an interrupt has occurred because a par- 


ity error was detected. 


When set, this bit indicates that an interrupt has occurred because a 
framing error was detected. 
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Bit 26 


Bit 25 


Bit 24 


VAC068A Register Map and Descriptions 


When set, this bit indicates that an interrupt has occurred because a 
overrun error was detected. 


When set, this bit indicates that an interrupt has occurred because the 
transmitter is ready for another character. 


When set, this bit indicates that an interrupt has occurred because the 
transmitter is empty. 


This read-only register contains the interrupt status conditions causing the interrupt gener- 


ated. 


Timer Data Register 


Local Address 


Bits 31:16 


$FFFD 27xx 


This register contains the data for loading the VACO68A internal watch- 
dog timer. This data is loaded into a 16-bit up-counter when RUN/ 
LOAD is Low as well as under control of the reload circuitry when 
ONCE/CONTINUOUS is Low. When the contents of this register are 
read, the value of the timer is driven onto the data bus, not the value 
loaded into the register. The counter clock input is driven from the carry 
out of the prescale counter. 


Note: Refer to the Timer Control register for more information on RUN/LOAD and 
ONCE/CONTINUOUS. 


Timer Control Register 


Local Address 


Bit 31 


Bit 30 


Bits 29:24 


$FFFD 28xx 


ONCE/CONTINUOUS: When cleared, the timer counts continuous 
and interrupt at the end of expiration. If this bit is set, the timer counts 
once and stops. 


RUN/LOAD: When set, the count is enabled and dependant on bit 31 
for control of count cycles. When cleared, the counter is disabled. 


Prescale Load Value: These bits are loaded into the prescale counter. 
Bits 29 through 24 correspond directly to DS through D0 respectively. 


21-18 


bees ee 


ae 
el 
ae 
ae 
a= 
ar 


CYPRESS 
SEMICONDUCTOR 


| 


Bits 23:16 


VAC068A Register Map and Descriptions 


The upper two bits of the prescale output (D6, D7) are tied High and not 
displayed in the register. The prescale counter carry out clocks the count 
value loaded into the Timer Data register. 


Prescaler Value: These bits are read-only. They contain the instanta- 
neous value of the prescale counter. Bits 23 through 16 correspond di- 
rectly to the prescaler counter output Q7 through Q0 respectively. 


VAC068A Identification Register 


Local Address 


Bits 31:20 


Bits 19:16 


$FFFD 29xx 


Constant: These bits are predefined and cannot be changed. A read or 
write to this register does not affect these bits. 


Revision number: These bits contain the chip revision number. 
VAC068—F5 — 1AC0 
VACO068A — 1ACI 


Note: After a global reset and the completion of loading all other registers, this register must 
be written in order for the VAC068A to enable its decode and compare functions. 
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Commercial 
Characteristic 


Frequency of Operation (MHz) 


Cycle Time (ns) 1000 
ai 
Lo 


Clock Input 


Clock Pulse Width (Measured from 1.5V to 1.5V) 
Rise and Fall Time (ns) 


AC Specifications 


Military 


Industrial 


| Ming | Max] Ming = [| Max] Ming S| Max 
GLOBAL RESET 
ReEroeworD | PT [TT 
2 |WORD*(0} to RESET* 10T 10T 10T 
High, WORD*[H] 
| REGISTER WRITE 
1 | LA[31:8], FCi, R/W* Valid 10 10 10 
to PAS*[L] (Set-Up Time) 
2 | LD(31:16] Valid to 5 5 5 
DSACKi*[L] (Set-Up Time) 
a [rasrepsackrmm [Sp dCd 
5 | PAS*[1] to LA[31:8], FCi, 5 5 5 
R/W* (Hold Time) 
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PAS*[1] to LD[31:16] In- 33 5 34 5 
valid n 


LA(31:8], FCi, R/W* Valid 
to PAS*[0] (Set-Up Time) 


PAS*[0] to DSACKi*[(L] 
PAS*[0] to LD[31:16] Valid 
PAS*[1] to DSACKi*[H] 


PAS*[1] to LA[31:8], FCi, 
R/W* (Hold Time) 


PAS*[1] to LD[31:16] 
Invalid 
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1 | LA[31:8], FCi, R/W* to 
PAS*[0] (Set-Up Time) 


PAS*[0] to ASIZ1/0, 
WORD* Valid 


PAS*[0] to Chip Select[L] 1 
PAS*[0] to DSACKi*[L] 3 
PAS*[0] to 
IORD*/LOWR*[L] 
PAS*{1] to LA[31:8], FCi, 
R/W* (Hold Time) 
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PAS*[1] to ASIZ1/0 2 44 
WORD * Invalid 
PAS*[1] to Chip Select*[H] | 1 6 28 
PAS*[i] to DSACKF TN z 

10 | PAS*[1] to IORD*[H] 4 13 +4 PI3+25+1T | PI3 +3 PI3+26+1T |PI3 +3 PI3+27+1T © 
AOWR*[H] 

LOCAL ACCESS VIA VMEbus 


—_ 


PAS*[0] to ASIZ1/0, 
WORD Valid 


*[0] to Chip Select[L] 
*[0] to DSACKi*|[L] 


PAS*(0] to IORD*[L], 4 
IOWR*[L] 


[1] to ASIZ1/0, 
ORD* Invalid 


AS*[1] to Chip Select[H] 
AS*[1] to DSACKi*[H] 


$*[1] to IORD*[H], 
WR*[H] 
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AS*(0] to SLSELi*[L] or 
ICFSEL[L] 


LAEN(1] to LA[31:8] Valid 


AS*[1] to SLSELi*[H] or 
ICFSEL[L] 


LAEN|(0] to LA[31:0] Valid 


VMEbus MASTER ACCESS 
LA[31:8], FCi, R/W* to 
PAS*[0] (Set-Up Time) 
PAS *[0] to ASIZ1/0, 
WORD* Valid 
ABEN*(0] to A[31:8] Valid 


PAS*[0] to MWB*{L] ae 
PAS*[1] to LA[31:8], FCi 
R/W* (Hold Time) 
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PAS*{[1] to ASIZ1/0 
WORD * Invalid 
PAS*{1] to MWB*[L] 


ABEN*([1] to A[31:8] 
Invalid 
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ASTER BLOCK TRANSFER INITIATION CYCLE 
LA[31:8], FCi, R/W* Valid 0 
to PAS*[0] (Set-Up Time) 
PAS*[0] to ASIZ1/0, 
WORD* Valid 


PAS*[0] to DSACKi[L] 
PAS*[0] to MWB*(L] 


PAS*[1] to ASIZ1/0, 
WORD * (Hold Time) 


PAS*[1] to DSACKi*[H] 
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ABEN*(0] to A[31:8] Valid 


LAEN[1], FCi Valid to 2 
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Notes: 


1. Chip select can be any of DRAMCS*, EPROMCS*, SHRCS*, VSBSEL*, FPUCS*, CS*, or IOSELi*. 


2. The Decode Control register provides facilities to condition DRAMCS* or boundary decodes with the assertion 
of PAS*. 


PI1 is the programmable interval for EPROMCS*, SHRCS*, and IOSELi* in the DSACKi* Control register. 
PI3 is the programmable interval for IORD and IOWR in the Decode Control register. 
Chip select can be any of DRAMCS*, EPROMCS*, SHRCS*, or VSBSEL*. 


PI2 is the programmable interval for ERROMCS*, SHRCS*, DRAMCS*, or VSBSEL* in the Decode Control reg- 
ister. . 
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7. SLSELi* redirection is enabled in the Decode Control register. 
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Figure 22—1. VAC068A Global Reset 
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Figure 22—2. VAC068A Register Write 
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Figure 22—4. Local Resource Access via Local Bus 
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Figure 22—8. Master Block Transfer — Initialization Cycle 
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Figure 22—10. PIO Operation — Output 
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PGA 


Transmit Signal 


Pin ba Type Description 
obaT___ [Pa [64 | Three-State VO [Toca Data Signal 

RO 
Pi 
RIT [67_[Three-StateWO [Local Data Signals 
Epa [Pii [68 [Three-State WO [Local Data Signals 
[LADO [Ds_[3—[Imput——————=* hatch VMBbus Address Out Signal 
Input 
MWB? [RIZ [67 [Output | Module Wants Cocal Bus Signal 
PIOO/TXDA | C11 [127 | Three-State I/O 


PIOI1/RXDA | B12 | 126 | Three-State I/O General-Purpose I/O or UART A 
| Receive Signal 


General-Purpose I/O or UART B 
Transmit Signal 


> 
bd 
& 
pod 
bQ 
oA 
2 


hree-State I/O 


IOSELS* Signal 


PIO10/ C14 {113 | Three-State I/O General-Purpose I/O or Interrupt 


Interrupt Request Signal 


| PIO3 B13 | 124 | Three-State I/O General-Purpose I/O or UART B 
Receive Signal 

PIO4/ F2 {12 | Three-State I/O General-Purpose I/O or I/O Read 
IORD* Signal | 
PIOS/ C12 | 123 | Three-State I/O General-Purpose I/O or I/O Write | 
IOWR* Signal 
PIO6/ B14 | 117 | Three-State I/O General-Purpose I/O or I/O Select 3 
IOSEL3* Signal 
PIO7/ C13 {116 | Three-State I/O General-Purpose I/O or Interrupt | 
Interrupt Request Signal 
PIO8/ D13 | 115 | Three-State I/O General-Purpose I/O or I/O Select 4 | 
IOSELA* Signal 
PIO9/ B15 {114 | Three-State I/O General-Purpose I/O or I/O Select5 | 


Zoe 


— ee. ae) 
CY 


Pe 
S74 
a= 


i 


VAC068A Signal List and Pinouts 


| 


"= CYPRESS 
= SEMICONDUCTOR 


Table 23 —2. Local Signals (continued) 


PGA | QFP 
Name Pin in Type Description 
PIO11/ D1 Q | Three-State I/O Gencral-Purpose I/O or Interrupt 
Interrupt Request Signal 
PIO12/ D15 | 109 | Three-State I/O Gencral-Purpose I/O or Shared | 
SHRCS* Resources Chip Select Signal 


— 


— 


IOSEL2* Signal 
TRESER [RIG [74 [Tnput_________| System Reset Signal 
Rw? [Pa #6 [input =i Wte Signal 


aC) 


[SCSELOT[A2_[1S_fOuipet—_—————*d Save Sele OSigmal i 
SESEL [1 [22 fOupe__——————*d Save Select Signal =| 
[SWDEN?_[C2_[4 [Input] Swap Data Enable Signal | 


Table 23—3. Power Supply Signals!1] 


Pin Type Description 
Powertapat 


Wop fis _fImpet «iPower Impet 
Powernpot 
PowerInpot 
Powerinpat C= 


he ae 


= CYPRESS 


Ps VAC068A Signal List and Pinouts 


SS 5 SEMICONDUCTOR 


ie 


Note: 


i: 


For QFP power supply signals, see Table 23-4. 


PRESS VAC068A Signal List and Pinouts 


SEMICONDUCTOR 


2 


a) 


Table 23—4. Pinout for VAC068A Plastic and Ceramic Quad Flatpack (160-Pin): Cavity Up 


a 
=| 


~ 
=| 
~ 
5 
~ 
5 


No. Pin Name No. Pin Name No. Pin Name No. Pin Name 
ID15 LD28 IOSEL1* 

CIACK* LD27 Vpp 

LADO* ASIZ0* LD29 96 {LAI9 

SWDEN* 35 | ASIZ1* Vpp 

PIO13—IOSEL2* | 36 | CPUCLK 67 |LD30 oS LA22 

AS® FOO (D3 [99 [LADS 

LDMACK* 38 | FC1 100 

DDIR PUCS* Vs 

ABEN?* EPROMCS* 102 | LA25 


DRAMCS* 
CACHINH* 
RESET* 


PIO11 


pwd 
a 
1S) 
i 
> 
NO 
~] 


QW 


S]~Pswy NEN Ny Ny Ny Ny NJ ONT NL SN 


<i < eS < es 
listiliessii 
EB 
tS 
Pr 
> 
ho 
S&S 


— 
© 
Wa 


PIO4—IORD* 
LADI 
VSBSEL* 
LBR* 


4 FC2 
LAEN 


PAS* 


pap me 
ono eke) 
“I] ON 


LAI11 
108 | LA31 

IOSELO* 109 | PlIO12—SHRCS* 
LA30 

CS* 


ee) < <l< 
* 

<| x <| <| <| < 7 

c| 2 colo leis 

0 ~ O10 


REFGT* 
SLSELO* 
ICFSEL* 


DSACK1* 
DSACK0* 


—_ 
— 
<a) 


Nn 
jd 
jek 
—_ 


cet Mand fied ad os des rn — 


PD 
Fp) 
pd 
pd 
i) 

ry] < Be 

S co] Ol oO 


|< 
N 
N 
ay 
pd 
WwW 


PIO9—IOSELS* 
108—IOSELA* 


al 


Mp My np Qe ni Gn Nn a 
Op, COP IE DE SY BY WL NTR] OT] oO 


Vss Core 
LSEL1* 


\©O 
i 
jae 
aa 


ac) 


5 


me 
> 
ba 
NO 


EE 
= 
NE Nn 
< 
o 
0 


Al4 106—IOSEL3* 


b— 
—_ 
~ 
ac) 


mf ml wy < 
O19 


WE WENT NI NT NT bo 
—_ 
w) 
\O 


118 | Vpp 
8 
120 
121 
ID14 123 | PIOS—IOWR* 
LD26 124 


N 
wW 
I 
~ 


i 


op) 
: 
: 
: 
: 
; 


VAC068A Signal List and Pinouts 
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Figure 23—1. VAC068A Pin Grid Array (PGA), Bottom View 
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=F DC Performance Specifications 


Table 24—1. VMEbus Signals (AS*, DS1*, DSO0*, BCLR*, SYSCLK) 
Parameter 


High-Level 
Input Voltage 


V Maximum 
Low-Level 
Input Voltage 


Minimum Vcc = Min., 2.4 2.4 2.4 
High-Level Ion = —3 mA 
Output Voltage 


Minimum Vcc = Min., 
Low-Level Io, = 64 mA, 56 mA, 48 mA 
Output Voltage 


Vin 
IL 


Minimum 2.0 


< 
e) 
<0) 


< 
2) 


Maximum Vcc = Max., 
Input Leakage | Vynj = 0.6—2.4 
Current 


Input Clamp Vcc = Min. | yn = —18 mA 


Ioz Maximum Vcc = Max. +10 +10 +10 
Output GND < VouT < Vcc 
Leakage All Outputs Disabled | 
Current 


I, 
IK 


V 
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Maximum 2.0 2.0 2.0 
High-Level 
Input Voltage 
VIL Maximum 
Low-Level 
Input Voltage 
Minimum Vcc = Min., 2.4 2.4 2.4 V 
High-Level Ion = —8 mA 
Output Voltage 


Minimum Vcc = Min. 
Low-Level Io, = 8mA 
Output Voltage 


Ip Maximum | Vcc = Max, 
Input Leakage | Vyw = 0.6—2.4 
Current 


Input Clamp Vcc = Min. | Ipy = -18 mA | —1.2 1.2 =—1.2 
_— liy= 18mA 


aa 


ae 0. 6/2. AV 
All Outputs Disabled 


Leakage 
Current 
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Table 24—3. VMEbus Signals (Medium Drive. All non-High, non-Low Drive Signals, All 
VAC068A VMEbus Signals.) 


Parameter Test Conditions Military | Industrial 


VIH Maximum 2.0 2.0 V 
High-Level 
Input Voltage 


VIL 


Maximum 
| Low-Level 
Input Voltage 


Minimum 
High-Level 
Output Voltage 


VOL Minimum Vcc = Min., 
Low-Level Io, = 48 mA 
Output Voltage 


Maximum 
Input Leakage 
Current 


= inv = I mA 


aa a 


VOH 


Output Vout = 0.6/2.4V 
Leakage All Outputs Disabled 
Current 
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Table 24—4. Non-VMEbus Signals 


| Description | Test Conditions Military | Industrial 


VIH ad 2.0 2.0 2.0 
High-Level 
Input Voltage 


VIL Maximum 
Low-Level 
Input Voltage 


VoH Minimum Vcc = Min., 2.4 2.4 V 
| High- -Level Ion = —8 mA 
Output Voltage | 
VoL Minimum Vcc = Min., V 
Low-Level Io, = 8mA 
Output Voltage 
Ir Maximum Vcc = Max., +5 
Input Leakage | Vyj = 0. 00/V cc 
Current 
Input Clamp —|Veo= Min. [w= —18mA [-12_[-12__[-12_[V_ 
_— inv = 18mA 


a. sa rrr 
Table 24—5. Capacitance 


Output GND < Vout < Vcc 
Leakage All Outputs Disabled 

Current 
Input Capacitance Ta = 25°C, f = 64 MHz, 
Vcc = 5.0V 
Output Capacitance 
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160-Lead Plastic Flatpack N160 
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160-Lead Ceramic Flatpack U162 
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543 


68K 


accelerated mode 


arbitration timeout 
assertion 
base address 


block transfer length 


block transfer w/DMA 


boundary crossing 


buffer control signals 


burst length 


byte 
clock-tick interrupt 


daisy-chain 


data size 


Glossary 


7400-family part type that is an 8-bit (octal) bus transceiver with controls for 
direction and enabling of drivers. 


7400-family part type that is an 8-bit (octal) bus transceiver with controls for latch 
enable, output enable, and direction flow. 


A Motorola 68000, 68010, 68020, 68030 or 68040 microprocessor. 


A mode of operation where the VICO68A will continuously assert the PAS* signal 
for the duration of aDMA operation. The VICO68A expects the DSACK™* signal 
to be continuously asserted for the duration of the DMA operation as well. 


A timeout that occurs when no module responds to a VMEbus bus grant. 
The forcing of a signal to its TRUE state. 
The starting point of an address region defined by the mask register. 


The total length, in bytes, of a block transfer. In terms of the VICO68A, a block 
transfer may or may not contain more then one burst. 


A VICO68A block transfer mode in which the VICO68A obtains local bus master- 
ship and performs a VMEbus block transfer utilizing DMA on the local bus. 


The crossing of a 256-byte local or VMEbus boundary during a block transfer. | 


VICO68A signals which control the operation of external address and data latches/ 
buffers. 


The length, in VMEbus transfers, of a VMEbus block transfer burst. In terms of 
the VICO68A, there may or may not be more then one burst per block transfer. 


An 8-bit unit of data. 
An optional, periodic interrupt issued by the VICO68A. 


A type of VMEbus signal in which a signal level is propagated from board to 
board starting from slot 1 and ending with the last occupied slot. 


The size of a VMEbus data transfer independent of the physical bus size (byte, 
word, etc.). 


== 2 Cipress Glossary 
F SEMICONDUCTOR 


deadlock In the context of the VICO68A, this is a condition where the local bus requires the 
use of the VMEbus and the VMEbus requires the use of the local bus. In this 
condition, the VICO68A requires the current local bus master remove its bus ten- 
ure to let the VMEbus access proceed. 


deassertion The forcing of a signal to its FALSE state. 


DMA Direct Memory Access. With the VACO68A, this refers to either DMA to the 
VMEbus or DMA to another interface controller. 


DMAATO Module-based DMA Transfer Access Timing. The data acquisition timing the 
VICO68A uses for the first transfer of a module-based DMA transfer. This timing 
is programmed in bits 3-0 in the SSiCR1. 


DMAATI Module-based DMA Transfer Access Timing. The data acquisition timing the 
VICO68A uses for the second and subsequent transfers of a module-based DMA 
transfer. This timing is programmed in bits 7—4 in the SSiCR1. 


DST The local data strobe minimum assertion timing. This timing is programmed in 
bit 4 of the LBTR. 
dual-path A mode of operation which allows a single-cycle master operation to be per- 


formed by the VICO68A during interleave periods. 


fair requester A VMEbus requester who waits until all requests on its particular VMEbus re- 
quest level are inactive before requesting the VMEbus. 


Force EPROM A VAC068A mode of operation that asserts EPROMCS* after reset. 
global switch A local interrupt issued by a VMEbus module to multiple VMEbus slaves. 
IMAC Indivisible Multiple Address Cycle. 

initiation cycle The local cycle which initiates a VMEbus block transfer with local DMA. 
interleave period The period of time between block transfer bursts. 


interprocessor communication facilities 
Various VICO68A register and facilities available by VMEbus accesses. 


IPL Interrupt priority level. 

ISAC Indivisible Single Address Cycle 

local (local side) Resources that connect to the non- VMEbus signals of a VICO68A or VACO68A. 
longword (Iword) A 32-bit unit of data. 


| 


be, gee 


SSS SEMICONDUCTOR 
mail box 
mask 


master block transfer 
master read 
master write 


master write posting 


MBAT1 


module 


module-based DMA 


module switch 


Glossary 


An area of memory reserved for passing messages. 


The comparison of only selected address bits for the purpose of specifying a range 
of don’t-care conditions. 


A mode of operation where the VICO68A performs a VMEbus block transfer. 
The act of transferring data from a VMEbus slave to a VMEbus master. 
The act of transferring data from a VMEbus master to a VMEbus slave 


A VMEbus master operation where the VICO68A captures outgoing VMEbus 
write data and acknowledges the local side immediately. This removes the VME- 
bus access time from local resources. 


Master Block Transfer Access Timing. The data acquisition timing the VICO68A 
uses for the first transfer of a master block transfer with local DMA. This timing is 
programmed in bits 3—0 in the SSiCR1. 


Master Block Transfer Access Timing. The data acquisition timing the VICO68A 
uses for the second and subsequent transfers of a master block transfer with local 
DMA. This timing is programmed in bits 74 in the SSiCRI. 


A VMEbus circuit card. 


A mode of operation where the VICO68A transfers data from one local resource to 
another utilizing DMA. 


A local interrupt issued by a VMEbus module to a single VMEbus slave. 


MOVE®M block transfer A VICO68A block transfer mode in which the local resource maintains local bus 


non-accelerated mode 


port size 
pseudo cycle 


redirection 


region 


rescinding output 


mastership while having the VICO68A perform transfers using block transfer pro- 
tocol on the VMEbus. 


A mode of operation where the VICO68A will toggle the PAS* signal for each 
transfer of a DMA operation. The VICO68A expects the DSACK* signal to 
toggle for each transfer of the DMA operation as well. 


The physical size of the VMEbus modules data bus (D8, D16, D32, etc.) 
A block transfer with local DMA, initiation cycle 


Re-mapping VMEbus slave select address ranges to a specific local chip select 
output. 


An area of memory defined by one of three boundary registers in the VACO68A. 


A three-state output which is first driven High before it is three-stated. 
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self-access 


slave block transfer 
slave read 
slave write 


slave write posting 


transfer timeout 


turbo 


UART 
VAC068A 

valid slave select 
VIC068A 

VITA 

VSB 


word 


Glossary 


An indivisible read-modify-write cycle. 


Slave Access Timing. The data acquisition timing the VICO68A uses while per- 
forming a slave transfer. This timing is programmed in bits 3-0 in the SSiCR1. 


Slave Block Transfer Access Timing. The data acquisition timing the VICO68A 
uses for the first transfer of a slave block transfer. This timing is programmed in 
bits 3-0 in the SSiCR1. 


Slave Block Transfer Access Timing. The data acquisition timing the VICO68A 
uses for the second and subsequent transfers of a slave block transfer. This timing 
is programmed in bits 7-4 in the SSiCR1. 


A condition where the VICO68A, as the VMEbus master, has selected itself as the 
VMEbus slave. 


A mode of operation where the VICO68A is slave to a VMEbus block transfer. 
The act of transferring data from a VMEbus slave to a VMEbus master. 
The act of transferring data from a VMEbus master to a VMEbus slave 


A VMEbus operation where the VICO68A captures incoming VMEbus write data 
and acknowledges the VMEbus immediately. This removes the local access time 
from VMEbus resources. 


A timeout that occurs when no module responds with an acknowledge to a data 
transfer. | 


A mode of operation in which the VICO68A reduces certain delays including set- 
up times. 


Universal Asynchronous Receiver Transmitter. 
VMEbus Address Controller. 

A fully qualified request for slave operations. 
VMEbus Interface Controller. 

VMEbus International Trade Association. 
VMEbus Subsystem Bus. 


A 16-bit unit of data. 
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Page numbers listed in italics in this index indicate that the entry refers to a figure. Please keep in mind 
while using this index that Chapters 1 through 16 discuss the VICO68A, Chapters 17 through 23 discuss 
the VACO68A, and Chapters 24 and 25 discuss both. 


68K, xii, 7-1, 9-1, 9-4 BBSY, 2-3 
code sample, 10-6 BCAP, 5—1, 5—2, 5-3 
BCLR, 2-4 
A[31:8], 18-1 BERR, 2-5, 5-4 
A16 VMEbus space, 19—6 BESR, 13-2 
A24 base address register, 21—4 BGACK, 6-3 
A24 VMEbus space, 19-6 BGIN, 2-3 
A7 — Al, 2-4 BGiOUT daisy-chain, 4—1 
ABEN, 2-16, 5—4, 18-12 BGiOUT daisy-chain driver, 4-3 
ACFAIL, 2-1 BGOUT, 2-3 


Address modifier codes, 2—5, 3—4, 6—2 Block transfer control register, 13—2 


Address modifier source register, 13-2 
Address modifiers, 5—13 to 5—14 
AMS — AMO, 2—5 

AMSR, 13-2 


Arbiter/requester configuration register, 13—2 


Block transfer definition register, 13—2 
Block transfer length, 10—4 

Block transfer length register, 13—2 
Block transfers, 3—4 to 3—6 

BLT, 2—13, 5—1, 18-6 

BLT initialization cycle, 10—2 


Arbitrati le, 4-2 
rr. fala Boundary 2 address register, 21-4 


Arbitration ti re 
a Oe a ane re Boundary 3 address register, 21-4 


AEC Nhe Boundary crossing, 10—4 
AS, 2—4, 18-1 BR, 23 
ASIZ, 2—12, 18-3 BTCR, 13-2 
Assertion, definition of, xi BTDR, 13-2 
BTLRI, 13-2 
B144 package diagram, 25—1 Buffer control, 17-2 
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Buffer control signals, 2—16 to 2—20, 5—4 to 
5-8, 6—7 to 6—9, 10-19, 15-5 


Bursts, 3—4 

Bus capture and hold, 3—2 
Bus error status register, 13-2 
Bus latency, 4—2 

Byte, definition of, xii 


Cache inhibit output, 19—23 
CACHINH, 18—6 

Capacitance, 24—4 

Ceramic flatpack diagram, 25—4 
CICR, 13-1 

CLK64M, 2-15 

Clock input, 14—1 

Clock-tick interrupt, 9-7 

CPU clock divisor register, 21-14 
CPUCLK, 18-6 

CS, 2—7, 18-6 

CTLRO, 13-2 

CY7C964, 3-5 


D16 block transfers, 10—12 

D7 — DO, 2—4 

Data acquisition delays, 10—12 

DC performance specifications, 24—1 to 24—5 
DDIR, 2-20, 18-11 


Deadlock, 3-3 
undetectable, 5—10 


Deassertion, definition of, xi 

Decode control register, 20—6, 21—8 
DEDLK, 2-13 

DENO, 2-18, 5-4, 5-7 

Device location register, 21-11 


Index 


DMA, 17-1 
burst length, 10—4 
enable bit, 10—5 
module-based transfer, 11—1 
status register, 13-1, 13-2 
support, 19-22 


DMASR, 13-1, 13-2 


DRAM 
decode, 19-10 
refresh, 6—4 
size, 20-3 
upper-limit mask register, 21—4 


DRAM refresh controller, 12—4 
DRAMCGS, 17-2, 18-4 

DS, 2-4, 2-7 

DSACK, 2-7, 5-4, 18-3 
DSACKi control registers, 21—6 
DTACK, 2-4, 5-4 

Dual path, 3-5, 10-5, 17-1 


EGICR, 13-1 

EGIVBR, 13-1 

EPROM decode, 19-12 

EPROM space, 20-4 

EPROMGS, 17-2, 18-5 

Error group interrupt control register, 13—1 

Error group interrupt vector base register, 
13-1 

Error/status interrupts, 9—5 


Fair request, 5—13 

FC, 2—9, 18-3 

FCIACK, 2—11, 18-4 

Forced EPROM mode, 19-13 
FPUCS, 18-5 

Function code decode, 19-14 
Function codes, 2—9 
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G145 package diagram, 25-2 
Global reset, 3—1, 20—1 
Global switches, 8—3 


HALT, 2-9 
Handling, 3—6 to 3-7 


I/O read, 17-3 

I/O recovery timer, 19—22 
I/O select, 19—17 

I/O write, 17—3 

IACK, 2—5, 5-1 


IACK cycle emulation for non-680X0 proces- 
sors, 19—23 


IACK daisy-chain, 4—1 

TACK daisy-chain driver, 4—3 
IACKIN, 2-5 

JACKOUT, 2-6 

ICFSEL, 2—12, 18-7 

ICFSEL access, 20—5 

ICFSEL base address register, 21—3 
ICGS interrupt control register, 13-1 
ICGS vector base register, 13-1 
ICGSICR, 13-1 

ICGSVBR, 13-1 

ICMS interrupt control register, 13-1 
ICMS vector base register, 13—1 
ICMSICR, 13-1 

ICMSVBR, 13-1 

ICR, 13-1 to 13-3 

ICSR, 13-1 

ID[15:8], 18-1 

[Dbus, 17-3 

IEEE P1014, xi, 1-2 


Index 


IMAC, 3-2, 5—1, 5—8, 5-10 
Indivisible cycles, 3-2 

Interface configuration register, 13—2 
Interleave period, 3—4, 10—5 
Internal reset, 3-1 

Interprocessor communication, 17—1 


Interprocessor communication facilities, 3—7 
to 3-8 


Interprocessor communication facilities (ICF) 
registers used for, 8—1 
valid selection, 8—1 
VMEbus address map, 8-2 


Interprocessor communications register, 13—1 
to 13-3 


Interprocessor communications switch regis- 
ter, 13-1 

Interrupt control register, 21—10 

Interrupt control registers, 9-7 

Interrupt generation, 3—6 to 3-7 

Interrupt priority, 9-6 

Interrupt status register, 19-18, 21—10 


Interrupts 
clock-tick, 9-7 
control registers, 9—7 to 9-8 
error/status, 9—5 


- local, 9-4 to 9-5 


mailbox, 19—20 

PIO, 19-19 

priority order, 9-6 
serial I/O, 19-20 
status register, 19-18 
timer, 19-19 


IORD, 19-22 
IOSEL, 17-2 
IOSEL1/0, 18-7 
IOWR, 19-22 
IPL, 2—14, 3-6 
IRESET, 2-15 
IRQ, 2-6 
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ISAC, 5—1, 5-8, 5—9 
ISOBE, 2-19 
Isolated data bus, 19-21 


LA, 2—6 

LA[31:8], 18—2 

LADI, 2-18, 18-11 

LADO, 2-16, 5—4, 18-11 

LAEN, 2-16, 18-11 

LBERR, 2-8 

LBG, 2-11 

LBR, 2-10 

LBTR, 13-2 

LD, 2—6 

LD[31:16], 18-1 

LDMACK, 18-6 

LEDI, 2—19 

LEDO, 2-19 

LIACKO, 2-14 

LICR, 13-1 

LIRQ, 2-14 

_ LIVBR, 13-1 

Local, definition of, xii 

Local bus timeout timer, 12—4 

Local bus timing, 6—4 to 6—5 

Local bus timing register, 13—2 
Local decode control/status, 19-14 
Local DMA, 20-10 

Local I/O, 17-1 

Local I/O select decode, 19-13 
Local interrupt acknowledge cycle, 9—5 
Local interrupt control register, 13-1 
Local interrupt vector base register, 13—1 


Index 


Local interrupts, 9-4 to 9-5 

Local memory map decoding, 19-10 
Local signals, 2—6 to 2—15, 15-3 
Longword, definition of, xii 
LWDENIN, 2-18, 5-7 

LWORD, 2-5 

lword. See longword 


Mailbox interrupt, 19-20 
Master access, 19—5 


Master block transfer with local DMA, 3—4, 
3-5 


Master read, definition of, xii 

Master transfer AM code control map, 5—14 
Master write, definition of, xii | 

Master write cycles, 5—3 

Master write posting, 3-2 

Metastability, 12—6 

Module, definition of, xii 

Module switches, 8-3 


Module-based DMA transfer, 3—4, 3—6, 
11-1 to 11-11 


MOVEM, 3-4, 3-5 
MWB, 2-11, 18-4 


N160 package diagram, 25—3 


Package diagrams, 25—1 to 25—5 
PAS, 2-7, 18-2 

Pin grid array, 15—9 

Pin grid array diagram, 25—2 
PIO, 17-2 

PIO data out register, 21-12 
PIO direction register, 21—13 
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PIO function register, 21—13 
PIO interrupt, 19-19 

PIO pin register, 21-13 
PIOO—TXDA, 18-8 
PIO1—RXDA, 18-8 
PIO10—Interrupt Request, 18-10 
PIO11—Interrupt Request, 18—10 
PIO12—SHRCS, 18-10 
PIO13—IOSEL2, 18-10 
PIO2—TXDB, 18-8 
PIO3—RXDB, 18-8 
PIO4—IORD, 18-8 
PIOS—IOWR, 18-9 
PIO6—IOSEL3, 18-9 
PIO7—Interrupt Request, 18—9 
PIO8—IOSEL4, 18-9 

PIO9 debounce, 19—20 
PIO9—IOSELS, 18-9 

Plastic flatpack diagram, 25-3 
Plastic grid array diagram, 25—1 
Port size, 5—12, 6—5 

Power supplies, 15—6 

Power supply signals, 23—5 
Power-on reset, 20-1 

PRI, 4—1, 4-2 

Programmable decode, 19-11 
Programmable DSACK, 17-2 


Programmable DSACKi timing, 19—21 


Programmable I/O, 17-2 
Programmable I/O signals, 17—1 


Programmable input/output, 19-15 


Programmable timer, 17—2 


Programmable VMEbus space, 19-5 


Pseudo cycle, 10-2 


Quad flatpack pinout, 15—10 


R/W, 2-9, 18-2 

RCR, 13-2 

Read-modify-write, 3-2 

REFGT, 18—5 

Region 1-3 attribute registers, 21—5 
Register 


A24 base address, 21—4 
address modifier source, 13—2 


arbiter/requester configuation, 13—2 


block transfer control, 13-2 
block transfer definition, 13—2 
block transfer length, 13-2 
boundary 2 address, 21—4 
boundary 3 address, 21-4 

bus error status, 13-2 

CPU clock divisor, 21—14 
decode control, 21—8 

device location, 21—11 

DMA status, 13-1, 13-2 
DSACKi control, 21—6 

error group interrupt control, 13—1 


Index 


error group interrupt vector base, 13—1 


ICFSEL base address, 21—3 
ICGS interrupt control, 13-1 
ICGS vector base, 13-1 
ICMS interrupt control, 13-1 
ICMS vector base, 13-1 
interface configuration, 13—2 


interprocessor communications, 13—1 to 


13-3 


interprocessor communications switch, 13—1 


interrupt control, 13—1, 21—10 
interrupt request status, 13-2 
interrupt status, 21—10 

interrupt vector base, 13-2 
interrupter interrupt control, 13—1 
local bus timing, 13-2 

local interrupt control, 13-1 

local interrupt vector base, 13—1 
PIO data out, 21—12 
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PIO direction, 21—13 

PIO function, 21—13 

PIO pin, 21-13 

region 1—3 attribute, 21—5 

release control, 13-2 

relevant to module-based DMA transfer, 
11-1 

slave select 0 control, 13-2 

slave select 1 control, 13—2 

SLSELO address mask, 21-3 

SLSELO base address, 21—3 

SLSEL1 address mask, 21—2 

SLSEL1 base address, 21-3 

system reset, 13-2 

timer control, 21—18 

timer data, 21—18 

transfer timeout, 13-2 

UVART channel A and B interrupt mask, 
21-16 

UART channel A and B interrupt status, 
21-17 

UART channel A and B mode, 21—15 

UART channel A and B receiver FIFO, 
21-16 

UART channel A and B transmit data, 
21-16 

upper-limit mask, 21—4 

used in slave operations, 6—1 

VAC068A indentification, 21—19 


Release control register, 13-2 
Release on clear, 3—2 

Release on request, 3—2 

Release under RMC control, 5—2, 5-3 
Release under RMC* control, 3—2 
Release when done, 3—2 
Rescinding outputs, 12—5 
Rescinding, definition of, xii 
Reserved locations, 13—2 

RESET, 2-8, 18-2 

RESET termination, 20—1 
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Resets 
global, 12—2 
internal, 12—1 
power-on, 12—3 | 
system, 12—3 | 
RMC control map, 5—9 
ROC, 5-2, 5-3 
ROR, 5-2 
RRS, 4-1, 4-2 
RWD, 5-2 


SCON, 2-15 

Self-access, 3-3, 5-11 to 5—12 
Serial I/O, 19-16 

Serial I/O interrupt, 19-20 
Shared resource, 17—1 
SHRCS, 17-2 


Signals 

buffer control, 2—16 to 2—20, 5—4 to 5-8, 
6—7 to 6—9, 15-5 

data flow control, 18—11 to 18—12 

local, 2—6 to 2—15, 15—3, 23-2 

non-VMEbus, 24—4 

parallel 1/O shared, 18-8 

power supply, 23-5 

VMEbus, 2—1 to 2—6, 15—1, 23-1, 24-1 to 
24—4 


SINGLE, 5-1 

SIZ,.7—1 

SIZO, 2—10 

SIZ1, 2—10 

Slave access, 19-7 

Slave acknowledge timing, 6—6 
Slave block transfer, 3—5 

Slave read, definition of, xii 

Slave select 0 control register, 13-2 
Slave select 1 control register, 13-2 
Slave transfer AM code control map, 6—2 
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Slave transfer sequence, 20—8 TTR, 13-2 

Slave write-posting, 3-4 Turbo mode, 5—4, 12-6 

Slave write, definition of, xii 

Slot 1 functions, 4—1 U162 package diagram, 25—4 

SLSEL, 2-11 UART channel A and B interrupt mask regis- 
ter, 21—16 


SLSELO, 18—7 
SLSELO access, 20—4 


SLSELO address mask register, 21—3 UART channel A and B mode register, 21-15 


Dey ae SUGTESS TCE ICI ehm VART channel A and B receiver FIFO regis- 
SLSEL]1, 18-7 ter, 21—16 


SLSELI access, 20—5 UART channel A and B transmit data register, 
SLSEL1 address mask register, 21—2 21-16 

SLSEL1 base address register, 21-3 UWDENIN, 2~19, 5~7 

Soft reset, 20—1 


VDART channel A and B interrupt status regis- 
ter, 21-17 


SRR, 13-2 VAC068A 
and VICQ68A interconnect diagram, 20—10 
SSOCR, 132 applications, 19—1 to 19-4 
SS1CR, 13-2 block diagram, 7/8—12 
SWDEN, 2—20, 18—11 identification register, 21-19 
local signals, 23 —2 

Switches pin grid array pinout, 23—9 

global, 8—3 pinouts, 23-7 

module, 8—3 power supply signals, 23-5 
SYSCLK, 2-3 quad flatpack pinout, 23—10 
SYSFAIL,. 2—1 resetting, 20—1 to 20—2 

system initialization, 20—2 

SYSRESET, 2-1 VMEbus signals, 23—1 
System initialization, 20—2 with VICO68A, 3-5 
System reset, 3—1 Valid slave select, 6—1 to 6-3 
System reset register, 13—2 VIC068A 


and VACOQ68A interconnect diagram, 20-10 
block diagram, /—-3 

Timer control register, 21—18 buffer control signals, 15—5 

clock input, 14-1 

control signals, 2-17 

Timer interrupt, 19-19 features, 1-1 to 1—4 

local signals, 15-3 

on 68030 board, 17-4 

pin grid array pinout, /5—9 

Transfer timeout timer, 4—2 pinouts, 15—7 


Timer data register, 21—18 


Transfer rates, 10—1 


Transfer timeount register, 13—2 


L=7 


SSS J CYPRESS Index 
SS EF SOOQUMDWOOOR ————————————————— 
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quad flatpack pinout, 75-10 interrupt request status register, 13-2 
registers used in slave operations, 6—1 interrupt vector base register, 13-2 
resetting, 3—1, 12—1 | interrupter interrupt control register, 13-1 
signal diagram, 2—2 master cycles, 3—2 to 3-3 | 
VMEbus block transfers, 3-4 to 3—6 signals, 15—1, 23-1 
VMEbus master write cycles, 5—3 slave cycles, 3-3 


VMEbus signals, 15—1 
VIC64, compatibility with, 13-1 


VMEbus A32, D32 access, 20-3 
VMEbus interrupt acknowledge cycle, 9-3 


ee ee VMEbus signals, 2—1 to 2—6 
ee VMEbus slave access, 19—7 
VIRSR, 13-2 
VITA, 1-1 ee 
VIVBR, 13-2 VSB space, 20-3 
VME A16 master cycle, 20—6 VSBSEL, 18-5 
VME A24 master cycle, 20—6 
VME master access, 20—7 WORD, 2-12, 5-4, 18-2 
VME master block transfer, 20—8 to 20—9 Word, definition of, xii 
VME slave operation, 20-7 to 20-8 WRITE, 2-5 
VMEbus Write posting 

block transfers, 3—4 to 3—6 master, 3-2 

DC performance for signals, 24—1 to 24—4 slave, 3—4 
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